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PREFACE. 



This little book has been written mainly for physicians who 
may desire to take a post-graduate course in Otology, in order 
to enable them, with as little preliminary reading as possible, 
to acquire the rudimentary facts of Otology which are essen- 
tial to appreciate properly what is seen and heard in the 
actual work of an ear dispensary. For this purpose a quiz- 
compend is undoubtedly of greater value than is a large text- 
book, no matter how great is the excellence of the latter. 

The book is also designed to supplement the necessarily 
brief course of lectures that undergraduates receive in Otol- 
ogy, and to serve as a manual of reference during the period 
of their practice-work in the dispensary. 

The effort has been made to state the Essentials of Otology 
concisely, without sacrificing accuracy to brevity. The diag- 
nosis and treatment of diseases of the Ear have been simplified 
as much as possible, and in most instances the Author has 
contented himself with only stating the treatment which in his 
personal experience proved most efiicacious in the majority 
of cases, without in every instance acknowledging the source 
from which the plan of treatment was originally derived. 

The Author wishes, however, to express his indebtedness to 
the standard manuals and text-books of Otology, and to the 
writings of the numerous authors found in current medical 
literature, for aid afforded in the preparation of this little 
volume, and also to his assistant. Dr. E. A. Crueger, for the 
proof-reading and the preparation of the Index. 

41 8. Nineteenth Street, 
September, 1894. 
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ANATOHT OF THE EAR. 

Into what anatomical parts iB ttie ear divided for conve- 
nienee of stndy ? 
The externa/ ear. cotDfintung the aurii^le. or piaoa- and the external 
udhoif canal ; the mi'dJ/f car. compriain^ the membrana ^mpani. 




Fpjnl View of i!i« Org«i 



iRvityof the tympanum, the masloiii t^ls, and the Eostarhiantube: 
a iiUenwl ear, or laliyrinth, compriairig the vertihole, tl 
ik, the cochlea, aud the auditory nerve (Rr 



Describe tha auricle or pinna. 

The auricle is nn irregular mass of reticular cartilage deficient a,t 

certain parts, where it is connected by fibrous tissue and muBcles 

(Fig. 2). The cartilage is covered byperichondrium, outside of wMcli 

is firmly-tidherent skin, contain- 

ing sweat and sebaceous glands. 

Uantion the names given to 

tlie elevations and de- 

pressions of the pinna. 

Helix, autihelix, fossa of the 

helix, ibsaa of the antihelis, 

tra^!UB, antitragus, concha, and 

lobule (FiK 3). 

Name the mnBcles of the au- 
ricle 
Those on the anterior surfece 
are thetnigicus, theantitragicOB, 
the helix major, and the helix 
minor. Those on the poiterwr 
suritice are the transversuB au- 
riculae and the obliqaus auric- 
uliB. Those which connect the 
auricle with the side of the head 
and move the pinna as a whole 
:i retraliens aiirem (Rg. 2). 




Musclcaof the Pinna (C 

arc the attolcns, attrahci 



What is the lobule of the ear? 

The inferior, soft, penJulous part of the pinna, consisting of fat 
and connective tissue covered by skin (Fifi. 3). 

Hention the vesBelB and nerves of the auricle. 

The arteries are the anterior auricular branch of the temporal 
artery; the posterior auricular artery, a branch of the external 
carotid; and the auricular branch of the occipital artery. Corre- 
sponding veins accompany the arteries. The posterior auricular 
artery is sometimes cut by "Wild's incision" through the tisaues 
over the mastoid bone, and causes a somewhat profuse hemorrhage, 
Tfhich, however, is readily controlled. 



ed of a cartHaginons and a 
1 length, the cartilaginous 
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The nei-rrx iire ihe anrioularia magnus, from the cervical plexus; 
posterior anricalar, from the facial nen'e ; the auricular branch 
(Arnold's), from the pneumogastric ; the auricular temporal, from 
the inferior masillaiydivision of the fifth nerve; and branches from 
_ the occipitalis major aod minor. 

H^DeBmlbe the ezteznal auditory inea,tus. 
The external auditory canal is ci 

bony portion. It is about 1\ ini 

portion being about half an inch 

ID length, and forming rather lesa 

than one-half the canal, which 

extends from the concha to the 

drum-head. The external audi- 

toty meatus ia lined with a con- 
tinuation of the skin of the 

auricle, which within the canal 
_ contains hair-follicles and ceru- 
MMunoDS glands. These glands are 
^^nost numerous at the junction 
P^^ the cartilaginous and bony 

portions. Tlie course of the canal 

is generally described aa that of 

a spiral turned anteriorly inward 

and downward ; but in some in- 
dividuals the canal is ao straight 

that the drum-head may be inspi 

canal by reflected light. 
Ac It should be borne in mind that the auditory canal ia narrowest 
^Rieu its central portion, beyond which it again expands into a sort 
^Fw pouch terminating nt the drum-head — an anatomical constroctioa . 

which adds somewhat to the difficulties of removing a foreign body i 

should it penetrate beyond the narrowest portion of the canal. 
Preesnre in front of the tragus usually doses the lumen of thft 
nd, owing to this valve-libe arrangement, the entranc* 
id other foreign bodies into the canal is rendered i 
The most striking features of the cartilaginoua aw 




inna or AuHcle (Gia;). 

^ simply illuminating the 
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«e the inciearee Saotorini, which completely liivide the cartilage 
ifiUi three half ringB, united by fibro-elastic tissue. 

Deiciibe tlie membiana tympani. 

Tlie mcmbrana tympani is a thb, elastic membrane edretched 
oMirjuely across the fundus of the external auditory canal in such a 
DianntT that its upper and posteiior portjon is most estentaL It is 
divJiJed horizonUlly by the anterior and posterior folds into two 
iuK<|ua] portions — the mcmbiana flaccida, or Shrapnell's membrane, 
aiKl the membrana tensor qr memfanma vibians (Etg. 4). 

Khrapnell'fl membrane is composed of skin irom the auditoiy 
canal, and of loose ccllulur tissue, covered by the mucous membrane 
of the tympanum, on its inner snrfiice. Brid^ng 
^'*'*' a notth in the bony ring, the incisura Riviui, 

to which it is attached, it passes downward in 
front of the allir, or npper chamber of the tym- 
panum. Between Shrapnell's membrane and the 
neck of the malleus is a pouch or space called 
"Prussak's space," which sometimes becomes dis- 
tended with pus during attacks of acute catarrh of 
the middle ear. Undersuch circumstances a punc- 
ture through Shrapnell's membrane, just above the 
short process, will evacuate the pus contained in 
the Prussak space and instantly relieve pain. 

The membrana vibrans, or membrana tensor, is 
pearly-white in color and is polished on iu outer 
surface. It consists of three layers — a dermic, 
formed by a continuation of the skin of the audi- 
tory canal ; a fibrous (membrana propria), coDsist- 
ing of fibres radiating from a point near the centre 
to the circumference and circular fibres, which are 
so numerous at the periphery as to form a dense 
ring around the attached margin of the membrana vibrans,.aDd a 
mucous layer continuous with the mucous membrane of the tym- 
panum. Thehimdic, or manubrium, of the malleus is fixed between 
the radiating mid circular fibres of the membrana propria. The 
outer Burliu« of the drum-head fiU-ca downward, forward, and out- 
ward at an angle of fitly-five degrees with the axis of the auditoi; 




flaccida or Shmp. 






•S ligbl. 
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canul. ItB outer surface is cou:^ve. From above, the malleus handle 
may be seen extending downward aud somewhat backward Trom a 
tubercle, its abort process, and euding near tbe centre of the drum- 
liead ut a depression, the umbo. During life, when illuminated, tbe 
membrana tynipani generally presents a, triangular light spot or 

le of light," having ita apex at the umbo and extending down- 
ward and ibrward to the periphery (Fig. 4). Tbe mucona luembrane 
of the inner surface of the dmui-heaJ is folded upon itself ae it 

■a over the chorda tyinpa.iii iierve, so that two pouches are 




Iter Half of Sagillil Section of Entire Left Mldtile Ear (Polltier) : o, anterinr 
and F, jioslKrior pouehea uf Von TrSllach; op, ostium pbaryngeuni tulite; 
If, EuelacIiiRiitiilH.'^U,laUimuBlubee;m(.monibranatympaDl, Willi tbe mal- 
leus &ail IniMin ami \iie chnrAa tympan] nerve ; n, altle or reousaua epitym- 
panJcua; iin. maHtoM antrum ; w, w, mastoid cells. 



opening downward, o 
manubrium (Fig. S). 



1 front of, and the other behind. 



flBciibe the vessels of the membrana tympEtni. 

The dermoid layer is supplied wilb arterioles by the dec|t auricular 
ttrancb of the internal maxillary artery; the mucous memhraoe by 
tbe tympanic branches of the internal masillary, internal uarotid, 

id Btylo-mastoid arteries. 

That nerves supply the memhraoa^ 

To the est«riiiil layer are diatr'' 'i 
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Iwanch of the fifth nerve, while the raucous layer is fluppUed by the J 

tympanic plexus. 

DsBciibe the cavity of the tympaniim. 

The cavity of the tyoipaTium is of irre^'ular Kliape. 
about half an inch antero-posteriorly, one-third of an inch verticaHy '' 
snd one-fifth of an inch transversely. It iB situated in the petroQa ] 
portion of the temporal hone above the jugular fossa, having the J 
carotid canal m front, the mastoid cells behind, the aui]itory canal | 
externally, and the labyrinth internally. It communicates with the I 
pharynx by means of the Eustacfiian tube and with the mastoid f 
antmm by means of the aditus ad antrum. The upper jwrtion of 
the tympanum is called the attic, or recessua epitympanicns ; the 
lower, the atrmm. 

The ronf of the tympanum consists of a thin plate of bone, the 
legmen tympani, which separates the tympanic cavity from the 
the brain. The Jhor of the tympanum is narrow, 




Sngillal SecUon of llio Eutire MiiiJle Gar, Inner Half of Left Eur (Pulltar) : 
lyi, oattum pharynKeum Wba?; te, canalfs Lubie Eustachil; oi. OBtfiim Lym- 
panicara liilja? ; 41, mnscolus Itasur Ljmpani ; p, promonlory, marked by 
the tyDipsnlc pleiUB : u. lowei wall of tbe tympanum ; sf, stapes ; tp, mui- 
eulua stapedius; /, faeial nerve : oh, nia^loid aalrumi k, v/, maatoid cells. 

and separates the cavity of the tympanum from the jugular fossa 
beneath. Near the inner wall is a small tbramcn for the passage of 



\L 
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Jacobson's nerve. The outer wall consists of the membrana tym- 
pani and the bony ring into which it is inserted. In this bony ring 
are two small orifices, the iter cordae posterius and iter cordae ante- 
rius, for the entrance and exit of the chorda tympani nerve. Just 
in front of and above this bony ring is the Glaserian fissure, in which, 
is lodged the long process of the malleus, and which also gives passage 
to some tympanic vessel^ and the anterior ligament of the malleus. 

The inner tympanic wall (Fig. 6), which is nearly vertical, bulges 
outward as an eminence, the promontory, corresponding to the first 
turn of the cochlea. Below, posteriorly, is the niche at the bottom 
of which lies the fenestra rotunda or "rotind window," closed by 
the membrana tympani secundaria. This membrane is protected by 
the niche, in which it so lies that it is impossible to injure it by means 
of a straight instrument thrust from without through the membrana 
tympani. Above, posteriorly, is the fenestra ovalis, or **oval win- 
dow,", closed by. the foot-plate of the stapes. Above the oval 
window is the eminence of the aequeductus Fallopii, which transmits 
the facial nerve. The pyramid is a hollow conical projection con- 
taining the stapedius muscle, whose tendon escapes by an opening 
at its summit. 

In the posterior wall is the opening into the mastoid antrum, the 
aditus ad antrum, and sometimes one or more openings into mastoid 
cells. The anterior wall separates the cavity of the tympanum from 
the carotid canal, which hes immediately 
below and in front of it. In the anterior Fig. 7. 

wall is the orifice of the Eustachian tube. 
Just above is the canal for the tensor tym- 
pani muscle. The Eustachian tube is sep- 
arated from the canal for the tensor tympani 
muscle by a thin bony plate, the processus 
cochlearformis. 

Describe the ossicles of the tympanum. '^^^ Malleus, incus, and 

^1 . StapesoflveftEar: A,mal- 

1 lie ossicles are three small bones so leus ; b, incus ; c, stapes. 

arranged as to form a movable chain con- 
necting the membrana tympani with the fenestra ovalis. These 
three bonelets are the malleus, or hammer; the incus, or anvil; and 
the stapes, or stirrup (Figs. 7, 8). 
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Describe the malleus. 

The lUBlleus is -a. iMinewbat trrGgularly-shaped bone, conaistuig a 
on oval head, articolating with the iuciis ; a neck, a aliort and long,J 
proce§s; and a munubriuni, or haiiille, imbedded in Che membrani 
tympani. The head and neck of the malleus, which project into thefl 
tjmpanic cavity, are entirely free from the membraua tympani, t! 
Burface of the head, which articulates with the incus, being dire 
backwani. The long and short procesHes are situated at the Junctioq I 
of the neck and handle of the raaV>'f 
leuB. The short proecse pushes th«SI' 
membrana tympani outwani before 

ind is generally plainly v 
during life as a tubercle ,it the I 
pcMsKi* extremity of the roaJleoa haadl&l 
The long process passes forward ii 
the Glaserian fissure, with the nndc 
wall of which it unites in adult Ufa | 
Tlie malleus is held in position withla 
the tympanum by four ligaments- 
the anterior, superior, external, a 
posterior. Of these ligaments, t 
anterior is by far the strongest, thsl 
posterior and external ligaments being, in a mechanical sense, but I 
one ligament, U) which Helmholtz has given the name " axial ligft- I 
nient of the malleus.'' 
Describe the mcoB, or hhtII. 

The incus is the middle one of the three ossicles, its name b 
derived from the shape of its upjier part. This bonelet consists o 
body, a short or horizontal process, and a long or descending pro 
The ineus is attached at the extremity of its horizontal process to.tl 
posterior tympanic wall by somewhat weak ligaments (Fig. 9). 
long process of the ineus curves downward, and at first somewl 
outward, toward the anditory meatus, its tip bending sharply ji 
ward to articnlate with the head of the stapes i 
process lenticularis. 
Describe the malleo-incudal Joint. 
The malleo-incudal joint is a ginglymus or hinge-joint, like tfat 
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, of llie knee or elbow. The ligaments of tLe tualleufi are so arranged 
that the bone performa the part of a lever whose fuk-rum is just 
below the short process. The manubrium is the loDg arm of the 
lever, and, conBequently, all its movements arc repeated in an oppo- 
site direction b; the head of the malleus. Each inward movement 
of the membraua tyinpani and manubrium causes a siifiht outward 
movemeut of the head of tbe malleus. The incus being also sus- 
pended as a lever, wlien its upper part moves outward with the head 
of the malleus ils long proceas swings inward and pushes the stapes 
before it, so that the iijot-plale h forced into the oval window. 

Describe the stapes, or stiirap-bone. 

Tiie stapes is the smidleat bone in the body. It coDsisIs of a head 
Biticulating with ihe lenticular process of the incus, two branches, 
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sed from above (HelmhoUi) : t-h, stiach- 
meucot me iieBuientuiu mauel externum; k, bead of hummer: f, body uf 
lucus:/, point of Its ahorl process: a, enlrance to Ibe EUiOacblan tub« ftom 
Ihe tympannm : c, stapes ; d, tendon ot stapedius muscle : 6. teiidun of the 
tensni tyinpanl IcavlDgthe <^[ichlcar process ; g-g. cbnrdo tympanl, marVing 
the tree edge of ILe folds of miicona membrane boundinR the pone 
n, the upper tendinous flbres of the IlKAmenlum mallvl Htiterlue. origluatlng 
■bovethEspinalympanicamajrir, m; J, niaUeo-lncudal joint. 

er cram, .joining the base, which is connected by li^mentoua flbna ' 
with the margin of the oval window. The stapes (Figs, 7, 8) meaauroa 
4 mm. &om its head to the foot-plate, the latter measuriog 2i a 
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ID its horizontal diameter. The foot-plule of tLe stupes is somew^ 
kidney-shaped. When in position its long axis is nearly horizo 
with its convex edge looking upward and with its com 
looking downward. A thin meuibraue, the ligamcntuc 
torium stupedis, strctohea at^rosa the space between the base a 
the crura. 
Describe tlie mnscIeB of the tympamim. 

The tensor tympani originates I'rom the under surface c 
petrous bone, the cartilaginous EuBtachian tube, and its own oi 
canal. It is inserted into the handle of the nialleua near its n 
Its action is to draw the membrana inward and increase ita te 
The tensor tytupani muscle is supplied by a nerve from th 
ganglion. 

The laxator tympani major and minor have already been dea 
as anterior and posterior ligamenla of the malleus. The atapedi^ 
muscle originates from the interior of the pyramid (Fig. ID), and 1 
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inserted into the head of the Btapes. Its action is to lift the ai 
part of the foot-plate of the stapes out of the oval window, t 
antagonizing to a certain extent the action of the tensor tymps 
muscle. The stapedius obtains ita nerve-supply by a filament o:' 
facial nerve. 
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Wbat arteries supply tlie tympanum? 

The tyuipaDLi! bmnuii of the internal masillary enters the Gkserian 
fissure, and is distributed to the membruna tympaui. The tympaoio 
branch of the internal carotid also supplies the memhrana tyupani. 
The Btylo-uiDBtoid extends from the posterior auricular to the back 
part uf the tympaoum and mastoid cells. The petrosal artery, a 
brauoh of the middle meiiingeal, ent«ra the ear through the hiatus 
Fallopii, and a branch from the ascending pharyngeal passes up the 
liuatachian tube. 
What nerves £ire distributed to the tympanum? 

The tympanic branch of the gloaau-pliuryugeal (Jacobson'a nerve) 
supplies the mucous membraneof the tympanum and fenestne. The 
tympanic branch of the facial nerve auppliea the stapedius muscle, 
and a branch from the otic ganglion supplies the tensor tympani 
The chorda .tympani nerve passes across the tympanum 
between the handle of the malleus and the long process of the incus, 
without branches. It enters the tympanum by the iter chordae 
posteriuB and emerges through the iter chords anterius. 
Describe the tympanic plexus. 

Jacobson'a nerve (tympanic branch of the gloeao-pharyngeal) 
divides into ttiree branches, lying in grooves upon the promontory 
(Fig. 10). One joins the carotid plexus; a second, the greater 
"aoperficiBl petrosal nerve ; and a third, passing upward and forward, 
finally becomes the lesser stnperficial petrosal nerve. 
Describe the Eustachian tube. 

The Eustachian tube, which is about 1 j inches long, passea from 
the middle ear downward, forward, and inward to enter the pharynx. 
It affords communication between the air in the pharynx and that 
contained in the middle ear. The outer third consists oFbone, com- 
mencing at (he lower part of the anterior tympanic wall, and gradu- 
ally narrowing to terminate at the angle of junction of the petrous 
and BCfuamoua portions of the temporal bones. The inner two-thirds 
of the Eustachian tube consist of elastic cartilage and fibrous tissue, 
which unite the inferior portion of a curved cartilaginous plate so as 
to form a tube. The mucous membrane lining the Eustachian tube 
is a continuation of that of the pharj-ns, and is covered with strati- 
fied ciliated epithelium. 
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Describe the muscles that dilate the Eustachian tube. 

The muscles that dilate the Eustachian tube are — the levator palati 
muscle, which, arising from the petrous bone and cartilaginous por- 
tion of the tube, is inserted into the tissues of the soft palate ; and 
the tensor palati, a flattened muscle which, arising from the sphenoid 
bone and the cartilaginous tube, passes as a broad tendon around the 
hamular process to form the broad aponeurosis of the soft palate. 
The action of both these muscles is to dilate the tube. Some of the 
fibres of the tensor tympani and tensor palati are blended, and an 
aponeurotic connection always exists along the Eustachian tiibc, so 
that probably these two muscles have no action entirely independent 
of each other. When the soft palate is drawn upward, the mem- 
brane is also retracted by the tensor tympani, and the Eustachian 
tube is at the same time dilated, so that, although a current of air 
enters the tympanum, it is prevented from forcing the membrane 
too far outward and interfering with the equilibrium of auditory 
tension. The tensor tympani and tensor palati receive nerve-fila- 
ments from the otic ganglion, but the levator palati is supplied by a 
branch from Meckel's ganglion. 

What arteries and nerves are distributed to the Eustachian 
tube ? 

The Eustachian tube receives its arterial supply by the following 
arteries : the ascending pharyngeal, branches from the middle men- 
ingeal and internal maxillary, and a branch from the stylo-mastoid 
artery. Its nerves are, in addition to those supplying muscles of 
the tube, derived from the fifth and seventh pair and the glosso- 
pharyngeal. 

Describe the mastoid process of the temporal bone. 

At birth the mastoid process consists of a small flattened tuber- 
osity containing but one cell, and that of considerable size — the 
mastoid antrum. At puberty the mastoid process has become a 
distinct prominence, conical in shape, with its apex downward. The 
substance of the mastoid process consists of small cavities varsdng 
greatly, in number, size, and shape in different individuals. Some 
of them communicate with each other, and are lined with a continu- 
ation of the mucous membrane of the tympanum ; which is here 
covered by squamous epithelium. 
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Describe the osseous boundaries of tlie internal ear, or laby- 
rinth. 

At all points the varioua channels and cavities of the labyrinth 
lie deeply imbedded in the petroua portion of the temporal bone. 
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The Bnny and Membranous (Sjchlea 
laid open: it, scaln Ijmpani; xu, 
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&, round window (i posterior seml- 
ciicular canal T enMrnol semlcir- 
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The bony labyrinth conaiata of a 

central cavity, called the "veKti- 

bnle," from the walls of which 

spring, like arches, the seniioir- 

cular canals, while through the anterior wall of the vestibule a canal 

leada into the snail-shaped cavity of the cochlea (Pigs. 11, 12). 

Describe (he contents of the osseous labyrinth. 

The vestibule contains fluid and (wo distinct membntnous sacs, 
[^(116 utricle and Baccule(Fig8. 13,14). The sauculeenmnmnicates with 
ane of the membranous tubes of the cochlea, the ductus cochlearis, 
by means of a slender memhranous tube, tbe canalis reuniena, while 
the cavity of the utricle is continuou-s vrith that of the membranous 
semicircular canals, bo that the niembranoua labyrinth may be s^d to 
consist of a system of cavities with membranous walls containing 

fluid, the endulymph, and nearly surrounded by another fluid, die 
■perilymph {Fig. 14). 
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DlafiTttm of the lahyrintli (after Bnck) : r 1b the vestlbnle, nr central cayily, 
wblch iB nearly filled by tbe ntrlcle ( V) and the saccule [S). Near (he fnot- 
plale of the silrrap there la free fluid, which alsn extends np Intn the scala 
vestlball (SVi of the cochlea. The ductus cochlearla (DC) communieUM 
by a slender membranona channel (canalia reuniensl with the Eacculo. Be- 
tween the cochlear duct and tbe scala tympanl (ST) In a narrow whUB 
band repreeeutlug the menibrana bosllaris. At the extreme tympaolc end 
of the Mala tympanl a faint white line iniilcatea the position of the mom- 
brana tympanl secundaria, Tbe ompullie (j<. J) of the membntnous eemiclr- 
onlaroanola tn theBer^loiuflt pretty closely (heir euiroundlug bony walls. 
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A diaphragm, iMiiaiHting partly of bone (lamina aiiira) is osaca) and 
partly of membrane (membrana basilaria), divides the cavity of tlie 
cochlea iato an upper and lower space of nearly equal size (Fig. 15). 
The upper, the scala vestibuli, communicates with the cavity of the 
vestibule, and the lower, the BCala tympani, ends abruplly at the 
JTOund window (Fig. 14). The upper space (soak vestibuli) ie divided 
V a diaphragm (Reissner's membrane) placed at an angle of 45° 




IiOiiglttidlnal SecCinn of tbe Cochlfa. Bbowlne the relatlona of [he stalie. (he 
gsagUon BpirHle, ftc. <(ira;); S.!', ECsU veetlbuU: S.T. scala lymponi; £jr, 
Bcala media ; L.S, UkiiuciiIuii] Bplrale; S.5, ganellon sptrale, 

with the membrana baeilaris, into the scala vestibuli proper and the 
scala media, or ductus cochlearia(Fig. 15), which, as already desciibed 
(Kg. 13), communicates with the saccule by means of the canalis 
reuniens. The scala media, or ductus cochlearis, contains endolymph 
and the organ of Corti (Fig. 18). 
Describe the organ of Corti. 

The organ of Corti rests upon the membrana basilaris abont mid- 
way between the lamina spiralis ossea and the outer wall of the 
ductus cochlearis. It extends from the vestibule to the cupola of 
the cochlea, and to it are distributed nerve-fibres from the cochlear 
branch of the auditory nerve. Corti's organ is made up of a nearly 
central arch, formed by the inner and outer rods or pillars of Corti 
(Fig, 16), the bases of whieh are farther apart as the organ of Cacti. 



r 
I 



H2 



ESSENTIALS OF DISEASES OF THE EAH. 



fisconilB from the vegtibulc to the eupok. Tl 
of the areh four rows of ciliated cells, and at 
which receive tenuinal filamenta from the 
cochlear branch of the auiiitory nerve. The 
name "hearing cells" is aometimes ajiphed 
to these hair-cells. There in a peculiar fenes- 
trated membrane, the lamina reticularis, into 




Pillars of 

whose netiike Btruetare project the cilia of the 
outer heating cells, which are covered and 
protected hy a gluelike suhstaDoe, the mem- 
brana tectoria (Figs. 17. 18). The roda of 
Corti have been estimated at about 10,500, 
while the number of hair-cells is estimated to 
he about 21,300. 

Describe the contents of the semicircular 
canals. 
The memhraDous semicircular canals occupy 
scarcely a third of the space inside the bony 
canals, except at the ampullse, where they hug 
the bony walls more closely. The space be- 
tween the membranous canals and the bony 
wall is occupied by coonective tissue riuh in 
blood-vessels rather than with free fluid, as in 
the cochlea (Fig. 19). 







Cochlea, i 

of inner pillars; f, 
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In Its entirety at 6: a, 

cella or hearing celbi 

e, iimei BapportbiK 
cells : d, first row of 
Clemen Is of lamiu 
reticularis, throngh 
the open i ngs of which 
the outer hair-«U> 
prr>trude ; m, n, o. »ne- 

balr-ccUs or hearing 
cella:i, outer aopport- 
ing cells (KUllilter). 



What are the otoliths? 

The otoliths are granular, amorphous, some- 
times ctystalline, particles found along the walls of the utricle, 
onle, ampullse, membranous canals, on the periosteum of the os« 
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semitiiriiulair tanab, and in the flntd of the cochlea. Tliey consist 
of about 75 per cent, mineral matter, mostly carbonate of time, and 
organic material resembling tnncus in it« physical and chemical cha- 
racteristics. The function of the otoliths has not been delcnainod, 




If, membraiialicuirl&: 
iib, Hensen'H atriK; ti\f- B-^rnn of atlachinent of the niKiiibraiia leolorim 
to the loua tectS', ri, snicus E|i!nllB; >/z, epithelium uf Ibe sqIuub splnlle; 
it, inner supporting cells: te, innni rod cells In connection witb theoutei' 
rod oells, l)elweeti which ia seen the tunnel (0 of Corel; Ui. inner hair-cell ; 
01^-3)1,1. outer halr^^lls; di, Dellera' cells; fl«. Hensen'a aiipporllng cells; 
rt, nervo-flbres of the ramulus barilBris ; ni-n«, ooter bundles of the spiral 
□erve-Sbrea ; ;f, rodiftting taonci flbrea ; ai. Inner pari of Niiel's apace ; mb, 
upper layer of the membrana baallarls ; mb'. lower layer of ibe membmna 
baailarla : lb, ]a;er covering tbc tympanic surface of Ibe membrana basllaris ; 
Hs, ligsmentum spirale. 

but it has been suppested that they exert a. damping action upon the 
vibrations of the lenuinul fibres of the hHir-L-ellH. In some of ibe 
lower animals they are huge in size compiired with those of man, and 
assume ^ntastic Hha)>es, 

What is the origin of tlie auditory nerve ? and to wliat por- 
tlonB of the labyrinth is it distributed ? 
The auditory nerve originates by three fasciculiB from the superior 
vermiformis process of the cerebellum and from the inner 
nudei, formed chiefly by the gray substance of the posterior pymmid 
and restiform body. The nerve emerges, soperfieially, from a groove 
between the olivary and restiform bodies at the tower border of the 
pons. At the bottom of the internal auditory canal it divides into 
the cochlear and vestibular divisions, both of which contain ganglion 
cellB. The cochlear nerve divides into numerous filaments t* 
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the modiolus, and sends branches to each of the hair-cells (Fif^ 1 
20). The vestibular nerve divides into three branches; the filaments 
from the upper branch enter the vestibule tlirough the macula 
crihrosa at the bottom of tlie internal meatus, and are distributed to 
the utricle and the ampulla of the external and superior semicircular 
canals; the middle branch isdistrib- 
''"'■ ^"- uted to the saccule, and the inferior 

branch passes to the ampulla of the 
post trior aemicircularcauals(FiK. 20), 

. What is the fnnctioii of the soBii- 
ciicnlar canals? 

They appear to be a peripheral 
space-organ, and, furthermore, act 
through centres in the brain to r^- 

fyi ulate the morenients of the mueolea 
A of the eye, and probably all the 
muscles of the body, for the jn^Kr- 
vation of equilibrium. The power 
of maintaining equilibrium is derived 
from the education of touch and 
;ous and sight and information derived from 
BrCanBis jj^^ peripheral space-organ vrithiu 
« of atiachmeui of ^"^ ^^' Wtucti inrorras the brain oi 
the membmnuus semldrciilBr the portion of the head, and reg- 
'^'^^ ulates the movements of the musclea 
I tor the preservation of equilibrium. 
If pressure he made upou the mem- 
brane of the round window, dizziness 
and an inclination to fall backward are produced as the result of the 
pressure transmitted to the ampulla of the posterior canal. If the 
foot-plate of the stapes be pressed upon, a rocking sensation of the 
head from side to »de will be felt, indicative oi' the transference of 
the pressure to the ampulla of the superior canal. It is impossible 
to transmit pressure to the fluid of the horizontal canal, and when 
strong pressure is made upon the fluid within the vestibule, there 
is produced dizziness, without sensation of falling in any espedal 
direction. 
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I What are the fimctioiis of the vestibule and cochlea ? 
Except tliat in a geiieriU way ihe vestibule mid cixiblea liave to do 
irith the sense of hearing, the lUnctionB of these parts of the ear are 
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I SlBgcamiiuitiG Bectiou thrnngh tlie Right Ear (Ciermoli) : O, external audi- 
tory meatna; T, tympHnIc membrane: P,tympania cavity ;0, oval foramen; 
r, fonnd ftramen; B, scmlcirenlar canal; S, cochlea; Vt, scala yeslilinli; 
Ft, EC&la tympani. 

not clearly nnderstood. It is supposed that the individual baJr-cells 
and rods of Corti vibrate to single tones, and that a compound 
sound causes the vibration of a number of hair-celts proportionate 
to its composile character. 

I TESTS FOR HEARING. 

What is hearing? 

Hearing is the faculty of the perception of sound. 
What is sound? 

Sound is a peculiar sensation excited in the organs of hearing by 
the vibratory motion of bodies, the efFeets of which are transmitted 
to the ear through an elastic medium. 
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Can Boond exist without the presence of an organised being 
to perceive it? 

No. Sound is a seDsation, and should carcfulty be distinguished 
from the vibrations that produce it ; which vibrations, of course, 
may exist without the presence of an organized being to perceive 
them. 

What is tho sonrce of sound ? 

Hound is produced by the rapid vibrations that take phoe in the 
molecules of bodies when they are disturbed by shock or by fnction. 
When a resonant body is struck, its molecules alternately approach 
and recede from one another with a velocity and amplitude of vibra- 
tions corresix)nding to the form, size, and molecular composition of 
the IxKly; and this motion is transmitted by contact to any sur- 
rounding elastic medium, such as air. Sound-waves so produced 
are in part reflected in passing from a rarer to a denser medium, as, 
for exaui])le, when passing from air into water. If, however, a tense 
membrane, free to vibrate, is interposed between the air and any 
fluid or solid medium, the aerial vibrations are not reflected, but are 
transmitted into the more solid medium with little loss of their in- 
tensity. But for the membranes of the middle ear sound-waves 
transmitted from the ear to the lymph of the labyrinth would lose 
intensity to such a degree as to be inaudible. 

What is acoustics ? 

Acoustics is that department of physics which treats of sounds. 
A rudimentary knowledge of the laws of acoustics is essential to an 
understanding of the physiology of the ear. 

What is the science of music ? 

The science of music treats of a peculiar class of sounds and com- 
bination of sounds calculated to produce pleasurable emotions. Such 
scmnds are distinguished from noises, which are sounds either of 
very short duration, like the reports of firearms, or are a mixture of 
many discordant sounds. 

What is pendulum vibration ? 

If a needle be attached to one arm of a vibrating tuning-fork, and 
if in contact with the end of the needle a piece of smoked paper be 
moved at a uniform velocity, a tracing of the vibrations of the needle 
will be scratched upon tho paper (Fig. 21). This tracing is a recoti 
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of the mimher of vibrationH of fhe fork during a. given time, and of 
the amplitude of the vibrations. The record is regular and uniform, 
and so similar to that produced by a pendulum under similar cir- 
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cumstances that Huxley has deaeribed this form of vibration under 

the name of ''pendulum vibration." 

What is a tone ? 
A tone iB a sound produced by a simple pendulum vibration. It 

has the characteristics of quality or " timbre ;" intcuBlty, volume or 

loudness; and pitch (high or low tone). 

Wli&t is meant by the quality or " timbre " of a tone ? 
The quality of a tone depends largely upon the material of the 

substance which produces the tone. The qualityof the note emitted 

by striking a strip of wood is entirely different as regards its quality 
_ or "timbre" from that produced by striking a rod of metal. A 
I note produced from an organ, a violin, and a comet may in each 

ease have the same pit«h and volume, but will differ widely &om 

one another as regards quality or timbre. 

irpon what does the intensity of a tone depend ? 
The intensity of a tone depends upon the force and nmrilitude of 

the vibrations which produce it When a tuning-fork is first made 

t<) vibrate, its tone is comparatively intense or loud, because the force 

and amplitude of its vibration arc comparatively great, but as it 

continues to vibrate its tone is heard lexs and loss distinctly, because 

the force and amplitude of its vibrations are l)econiing less and leea. 

The pitch of (he tone, however, remains the same until the foA 

ceases to vibrate. 

Upon vbat does the pitch of a tone depend ? 
The pitch of a tone depends u|»oti the rapidity of the vibrations 

that produce it. The mure rapid the vibrationa, the higher tba 
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pitch. The human ear is generally able to distinguish the tone pro- 
duced by a tuning-fork vibrating only sixteen times during a second, 
and also that of a fork vibrating thirty-eight thousand times a second. 
The capacity, however, to distinguish sounds of very low or very high 
pitch varies greatly in individuals, but the ears of most persons are 
more sensitive to sounds of low than to those of high pitch. Prof 
Tyndall says: *'The squawk of the bat, the sound of the cricket, 
even the chirp of the common house-sparrow, are unheard by some 
persons who for lower sounds possess a sensitive ear." 

The inability to hear high not^s increases with age, and generally 
also as the result of disease of the labyrinth or acoustic nerve ; and 
in testing the acuteness of hearing by means of tuning-forks and 
Galton's whistle it is well to bear this fact in mind. For careiiil 
tests as to the sensitiveness of the perceptive apparatus it is well for 
the aurist to be provided with at least five forks, the lowest (c-J 
giving 32 vibrations during a second and the highest (C4) yielding 
2048 vibrations in a second. Galton's whistle (Fig. 40) and Konig's 
rods will be found useful also for making tests of this kind. "Konig's 
rods are ten steel cylinders, 20 mm. in diameter, suspended by cords 
attached to them at a distance from each end of one-fifth of the 
length of each rod. The rods are of such a length that when 
struck with a hammer they produce tones, the lowest of which give 
4096, and the highest of 32,768, vibrations per second. 

Galton's whistle for testing the higher tones of the scale is more 
convenient than Konig's rods. It consists of a metal tube so per- 
forated as to cause a whistle when air is blown through it by means 
of a rubber bulb attached to the proximal extremity of the instru- 
ment. The distal extremity is closed by a metal rod capable of being 
moved backward and forward within the tube by a micrometer 
screw. The length of the colunm of air within the tube beyond the 
perforation, and consequently the pitch of the note emitted by the 
whistle, are determined by the position of the rod within the tube. 
The micrometer screw is graduated to indicate single numbers, 
while on the side of the tube is a scale to show tens ; so that by 
turning the micrometer screw the metal rod within the hollow 
cylinder can be placed in any position indicated by a number on a 
scale having a range of from one to one hundred and twenty. The 
following table indicates the number of vibrations per second of 
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the note emitted by the whistle corresponding with the numbers on 
its scale: 



Vibration pr. Sec. 
Scale 


84000 
10 


56000 
15 


42000 
20 


33600 
25 


28000 
30 


24000 
35 


21000 
40 


18666 
45 


Vibration pr. Sec. 
Scale 


16800 
50 


15273 
55 


14000 
60 


12923 
65 


12000 
70 


1120O 
75 


10500 
80 


982 
85 


Vibration pr. Sec. 
Scale 


933 
90 


8812 
95 


8400 
100 


8000 
105 


7591 
110 


7305 
115 


7000 
120 


• 



What is the number of vibrations per second producing the 
highest and lowest notes used in music ? 

Helmholtz states that the human ear is able to distinguish, as 
musical notes, tones lying between 16 and 38,0(X) vibrations per 
second, or a range of about eleven octaves, but that the lowest note 
used in orchestral music is E-* or one of 40 vibrations per second. 
In pianos the lowest note in general use is c-j, 32 vibrations per 
second ; and the highest, seven octaves above it is C5, of 4096 vibra- 
tions during a second. The following table is from Appun : 



C-«=32 

C-»=64 
C =128 
C»=256 
ca=512 
C»=1024 
C*=2048 
C»=40% 
C*=8192 
€'=16384 



D-«=36 


E-»-40 


D-»=72 


E-»=80 


d -144 


e =160 


d»=288 


e»=320 


da=576 


e«=640 


d3-=1152 


e»=r2«0 


d*=2304 


e*=2560 


d»=4608 ; e»=5120 


d«=9216 


e"= 10240 



F-2=42,ee G-2-48 
F-»=85,33 G->=96 
f =170.«e g =1&2 
fi=341,3a g*=384 
fa=682,e4 g«=768 
fa=1365„8 ga=1536 
f*=271U„e g*=3072 
f •=5421,1, g»=6144 
f«=10842,24 g«=12288 
d'=18432' e'=2O480, f'=21684,4gl g'=24576 



A-«= 

A-»= 
a = 
a»= 
a2. 
a»= 
a*^ 
a-v 



a'- 



=53,33 

=106,ee 
=213.33 

=420.e« 
=853,32 

=1706,64 

= 041o,gg 

=6826,56 
=13653,12 
27306,24 



H 

h 

h« 
h- 
h* 
h» 
h« 
h' 



«=i 



60 

120 

240 

480 

960 

1920 

3840 

7680 

15360 

30720 



What is harmony? 

If the rates of vibration in a second of two notes simultaneously 
produced stand to each other in the ratio of simple multiples, so 
that while the low note makes one vibration the high note makes 
two, three, four, etc., the notes are said to be in harmony or concord, 
and the result is consonance. These are the ratios of the human 
voice in ordinary speaking or singing, and, according to Wolf, speech 
has a compass of five octaves, from c to C5. The simplest ratio is ^, 
and to this the name octave is given. In this case the higher note 
has double the number of vibrations of the lower. The ratio of the 
notes in the diatonic major scale is as follows: 

C. D. E. F. a. A. B. C. 
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What Und of a tnninK-fork is used in testing tbe heariiiKl 
The UiDin^-turk used tu test the hearing should be large enough 
to secure suflicient iiiI«Dtjity or toiKlnees of tone. It i» not abso- 
lutely Deceseary, but deairabte, to have the tuning-fork provided with 
movable tlanipB, ho aa to deaden over-tones {Pig. 24). While it is 




Hartmftn'B Set of TuniDg-tbrka. 



more conyenient, as stated, for the aurist to be provided with at least 
five forks of different pitj:h, yet one sounding the note Cj (512 
vibrations per secoud) will generally answer the purposes of ordinal? 
clinical investigations. It is convenient to have at band a small 
tuning-fork emitting a tone of feeble intensity (Fig. 23), in order to 
confine the sound to one ear; because when a very heavy tuning-fork 
is employed in examining patients whose hearing is greatly impaired 
only in one ear, it is impossible to be certain that the sound of a large 
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it heard by the ear in which the hearing ib better. When 
s used fur testing the hearing of the ear in which the hear- 
>re deGcieat, el kr^e fork, provided with movable clamps, 
can, however, generally be made to answer the same 
purpose by placing the clamps sufficiently law down 
upon the tines of the instniment, the tone emitted by 
the fork being less and lese intense the nearer the 
clamps are plauetl to tlie handle uf the fork. Two of 
the forks shown in Figure 22 are provided with movable 
spring-el urn pa, and each of their tines is graduated by 
grooves cut across it, into which the springs of the 
olamps catch ss they are moved upon the 
tines. Each of the notches is marked by 
a letter represepting the tone emitted by 
the fork when vibrating with the spring' 
of the clamp in that nut^'h. 
What is Weber's method of testing 
the hearing-power with a tuning- 
fork? 
SnmJi Tiiti- '^ ^' ^^^'^ demonslmtcd that when 
ing-furk. a vibrating tuning-fork is placed against 
the teeth or on a point of the cranium 
the tone is heard better by a person with normal hear- 
ing if the ears are closed by the fingers. If only one 
ear is closed, the fork is heard best in that ear. 
Weber, Rinne, and Toynbee attributed this phenom- 
enon to increased resonance; Mach, to the obstruction 
of the outlet of sound-waves through the auditory 
canal; Poiitzer, lo both causes; and Lucae, to the 
labyrinthine variations associated with the confinement 
of Bound-waves. Probablyeach of these factors should 
be given due weight aa a eause of the phenomenon. Lupaea 

It should be borne in mind that any obstruction to ^i^h u 
the esit of sound-waves Irom the middle ear when a bie ciu 
tuning-fork is vibrating with its handle in contact with 
the teeth or at a point npon the cranium midway between each 
will cause the sound of the fork to be heard most distinctly in 
obstmcted ear. The cause of obstruction maybe impacted 
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in the external auditory meatus, ocelmiion of the Eustachian tube, 
mucus within the tympanum, or thickening of the membrana tym- 
pani as the result of catarrh of the middle ear. Hence, if a patient 
is deaf in only one ear from any of these causes, a vibrating tuning- 
fork, with its handle in contact with the teeth or on a point on the 
cranium midway between the ears, will be heard by him better in the 
(leaf ear. If, however, the hardness of hearing is due to impair- 
ment of the labyrinth or of the auditory nerve, the note of the 
tuning-fork will be heard Jesm distinctly in the deaf ear. 

In practising Weber's method of examining the hearing, the ob- 
server should bear in mind that the answers of some patients will 
largely be determined by their imagination, and that they at first 
will say that they liear the sound of the fork most distinctly in that 
ear in which the hearing is better, simply because they think they 
should do so. The test should be repeated suj£ciently oHen to con- 
vince the observer that his patient's answers are reliable. It will, in 
all instances, be judicious to request the patient, while the fork is 
still vibrating upon the cranium, to close first one ear and then the 
other with a finger, and only after this has been done to ask him in 
which ear he now hears the sound of the fork most distinctly. 

What is Rinne's method of examining the hearing-power ? 

Rinne observed that when a vibrating tuning-fork, with its handle 
in contact with the tissues over the mastoid process, ceased to be 
heard, the sound of the fork reappeared if it was held in iront of 
the ear. Aer'ud coudtictiou is superior to tissue-conduction m indi- 
vidufds with normal ears. If the tuning-fork is heard best by aerial 
conduction, the fact may be noted as Rinne-|- ; or Rinne— if the con- 
trary is the case ; or, to be more exact, the number of seconds that 
the tuning-fork is heard upon the mastoid and in front of the audi- 
tory meatus may be given in the form of a fraction, the numerator 
of which will bo loss than the denominator if Rinne's method yields 
a positive result, and the contrary will be the case if Rinne's method 
gives a negative result. Thus, if the note of a Cg tuning-fork whose 
handle is in contact with the mastoid i)rocess is heard for twenty 
seconds, and for fifty seconds when its tines are held close to the 
external auditory meatus, the fact may be noted thus : Rinne -f f#. 
If, however, the fork is heard for thirty seconds when its handle is 
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in contact with the tissues over the mastoid process, and only ten 
seconds when its prongs are held close to the meatus, the fact should 
be noted as Rinne — fX (R. — f^). In the first instance any hardness 
of hearing is due to impairment of the nervous part of the ear ; in 
the latter case it is due to the result of disease or to imperfection of 
the outer or middle ear, or both. 

It is a well-known fact that any rigidity of the conducting appa- 
ratus so alters the relation of tissue to aerial conduction that the 
former finally exceeds the latter. This change begins with the low 
notes. If Rinne's method be employed on a patient in whom there 
is only a slight impairment of the patency of the Eustachian tubes, 
with congestions of the mucous membrane of the tympanum, the 
result will be negative with forks emitting a very low-pitched note 
and positive for that of a higher pitch. That is, the sound of the 
fork of low pitch will be heard louder and longer when its handle is 
firmly pressed upon the mastoid process than when the tines of the 
fork are held in front of the meatus. Tliis, however, will not be the 
case if a fork emitting a high-pitched tone be employed. In con- 
ditions in which there is great rigidity of the transmitting apparatus 
of the ear, the receptive apparatus remaining healthy, Rinne's test 
will yield a negative result with forks of high as well as low pitch. 
Generally, under such circumstances tissue-conduction will be appar- 
ently increased. That is, a tuning-fork with its handle pressed upon 
the tissues over the mastoid will be heard louder and longer than 
normal. When, instead of this being the case, tissue-conduction as 
well as aerial conduction is decreased, impairment of the functions 
of the internal ear should be suspected, although it should be borne 
in mind, when testing the hearing of patients past middle life, that 
tissue-conduction of sound is always decreased as the result of 
senility, and sometimes as the result of other causes besides disease 
of the internal ear. 

In any case, however, in which the acuteness of hearing is reduced 
to the perception of words spoken in a loud voice close to the ear, if 
tissue-conduction is greater than aerial conduction only for forks of 
low pitch (Ci-c) while those of high pitch (cs C4) are heard very 
imperfectly, if at all, either by aerial or tissue-conduction, the recep- 
tive apparatus, as well as the middle ear, is impaired. In such cases, 
although the tension of the structures of the middle ear can dowkiV 



44 ESSENTIALS OF DISEASES OF THE EAR. 

less be removed by operative procedures, the performing of such an 
operation will not result in a great improvement in the patient's 
hearing. 

What is (belle's test (pressions centripetes) ? 

If the air within the auditory canal be compressed by means of 
Siegle's speculum or by any suitable instrument, a normal ear will 
hear the sound of a tuning-fork vibrating on the cranial bones with 
diminished intensity. This phenomenon is due to increased laby- 
rinthine pressure, because when the air within the auditory canal is 
condensed the chain of bonelets with the foot-plate of the stapes is 
pressed inward. If ankylosis of the stapes exists, or if there is great 
immobility of the membrane or ossicles, the tone of the tuning-fork, 
will remain unchanged during the test, while if the labyrinth is dis- 
eased and the stapes is movable, the application of Gelle's test will 
produce dizziness. 

What is Bing's method of differential diagnosis between 
middle-ear and labjrrinthine affections ? 

If a tuning-fork is vibrated upon the mastoid process of a normal 
ear, after its sound is no longer audible it can be made to reappear 
if the meatus is tightly closed with the moistened finger. In cases 
of severe deafness, according to Bing, if this test yields a negative 
result, the hardness of hearing is due to a middle-ear affection, while 
if the result of the test is positive, the deafness is the consequence 
of a labvrinthine affection. 

Dr. Bing uses also, as an aid to diagnosis, what he terms the 
*'entotic" use of the speaking-trumpet, which consists in speaking 
into a speaking-tube connected by means of an air-tight joint with a 
catheter introduced into the mouth of the Eustachian tube. If the 
voice is heard better by this method than when the speaking-tube is 
used in the external meatus, there is hindrance to sound-conduction 
at the malleus or the incus, and the foot-plate of the stapes is freely 
movable in the oval window. 

How is the hearing tested by means of a watch ? 

To test the hearing by means of a watch the patient should be 
seated with his eyes dosed, or, better still, with his face so oov^ed 
by a napkin or towel that it is impossible for him to see the witolu 
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because many patients imagine that they hear a watch which they 
see held close to their ear. It is well also to request the patient to 
close firmly with his forefinger the ear that is not being tested. The 
aurist should hold the watch in his hand with its case open close to 
the patient's ear until the latter hears it distinctly, and then move 
his hand to a considerable distance and slowly bring the watch 
toward the ear being examined, observing the exact distance the 
watch is then first heard. The result of the examination may be 
expressed by a fraction, the numerator of which is the distance at 
which the patient hears the watch, and the denominator the distance 
at which the watch can be heard by a normal ear. For example : 
if the watch used in making the test is heard by a normal ear at 40 
inches, and the patient hears it only at 15 inches, the fact may be 
recorded thus : Hearing for watch is ^ (H. W. = iJ). If the watch 
is heard only on contact with the auricle, the record should read, 

Hearing for watch is ^^^i* ; or if it is only heard by exerting consid- 
erable pressure with it upon the auricle, Hearing for watch is ET^Jl^. 
The room in which the hearing is being tested by the watch should 
be as free from noise as possible, and the watch should invariably be 
made to approach the patient's ear from a distance as directed above, 
and the point be noted at which it is first heard, because, while the 
patient still hears the watch if it is slowly carried away from his ear, 
it will be found that he will continue to hear it at a much greater 
distance than that at which he would first hear it if it were made 
to approach his ear from a distance. The hearing may be tested in 
a similar manner by means of the acoumeter, an instrument devised 
by Politzer. The acoumeter gives the note c with about the same 
loudness as the sound of a loudly-ticking watch. 

How is the voice employed as a means of testing the hear- 
ing-power? 

In testing the hearing-power by the voice the patient should close 
the ear not being tested firmly with his forefinger, and either dose 
his eyes or look in such a direction that it will be impo0fr^ ' 
the motion of the aurist's lips : the distance in feet il 
observed at which words are heard when spoken \^ 
nary conversational tone, or a loud Yoice if the p^ 
In making this test of the hearing-power it is bM 



til employ HJDgle words of only one gylkble. The resnlt of the e __ _ 
buuiua may be noted ae a fraction, the numenitor of which is the 
diaUDoe in feet at whiuh the patient hears the words, and the de- 
Duniinalor the diHtatice in feet at which a normal ear can hear the 
same words. For example: ifthe patient hears whiapered words 3 
feet Irom his ear, and should hear them at 10 feet, the fact may be 
reuinled thus: WhiaiMsr A- 

DUGMOSIS AND TREATMENT OF DISEASES 07 
THE EAR. 

OtFOSCOpy. 
Wliat IB otoBcop7? 

Ouiflcopy is the art of inspetting the visible parts of the ear. Ordi- 
narily these pariB are the auricle, the externa) auditory meatus, and 
the outer surface of the membrana tympani. Deeper portions of 
the ear are, however, visible wlien the overlying structures are de- 




Otuacope. 



Btroyed by disease or are removed during an operation. Generally 
the dim outlines of the malleo-ineudal joint can be seen through 
a normal or atrophied drum-head, and occasionally the chorda tym- 



e and other Btructores. 
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Wba,t is aji otoscope ? 

The name "utoaiwiie" is often applied to an instrument consisting 
a hollow cj'lindur to one end of which ear specula oJ' various sizes 
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may be adjusted (Fig. 25). The aide of the cylinder Ih fenesti^ted 
for the admission of hght, which, when the instrument ia in uae, 
falls upon a perforated mirror set ^„ ^ 

at such an angle within the cylin- 
der that the light is reflected Irom 
it through the speoulum into the 
ear. The ohserver examiDes the 
condition of the parts by looking 
through the perforation in the mir- 
ror. An eye-piece containing a lens 
may he adjusted to the proximal end 
of the cylinder toenahlo theohserver 
to ohtain a magnified image of the j 
memhrana tympani. Although an 
excellent view of the memhrana tj-m- - 
pani can bo obtained by means of this _ 

instrument, it has fallen into eompar- g^^j, ueBd-band with KeBector. 
atjve disuse, modem otoscopy l>cirg: 

^jgenerally accomplialied by means of a. reflei:tor and an ear speculum. 
Describe the reflector nsnall; employed for otoscopy. 

The reflector generally used to illuminate thp ' canal and 

its fiinduB is the same as that employed in 1 I rhin- 
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oBCTipy. It couaiBlaof amiicave niirror about 3i inches in dinmrttt".! 
and of from h to 12 inches Cmus (Fig. 2fi), worn upon the foreh^d 
(Fig. 27) or atuched to a lighuconcentrator (Kg. 28). The latter 
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arrangement answers a better purpose for rhinoscopy and laiyngos- 
copy than lor otoscopy. 

When the reflector is used to illuminate the interior of the audi- 
tory canal, a better view of its fundus is obtained by looking throogli 




the perforation than if the eye of the observer is at the side of the 
instrument. Tlie nearer the eye of the observer approaches the 
perforation in the centre of the reflector, the more clearly will he be 
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enabled to see tlie minute details of tlie drum-head. For this reason 
a better view of the niembrana tympaiii can often be obtmned by 
means of a reflector held in the hand than by one worn upon the 
forehead. If, however, the reflector m atlauhed to a headband by 
means of two bail-and-soeket joints, as in Figure 27, the eye of the 
obeeiret can be brought much closer to the pcrfuration in the centre 
of the reflector than if the reflector were attached to the head-band 
in the usual manner. The instnuuent known ae Fox's head-band 
has a double ball-and-socket joint, by which a reflcetor may be 
attached to it, and, being constructed of metal, it will outwear those 
made of silk webbing or of similar material. It consists of four 
steel strips so hinged together that they can be folded about the 
mirror, thus occupying but little space. When opened the instru- 
ment asHumes the shape of a line passing over the bead (Fig. 29). 

This apparatus has been modified in various ways. Those made 
without joints last longer, because the 3t«el at the joints soon rusts 
and becomes unsightly. What may be considered as a modificaUon 
ot this arrangement consists of a steel band so shaped as to fit hori- 
zontally around the head. It is said to secure additional rigidity and 
firmness, and to prevent to a large extent the feeling oT weight and 
discomfort so noticeable when the ordinary Fos head-hand has been 
worn for some hours. The fact that these spring head-hands will fit 
any head, and hence can be passed from student to student during 
a dispensary demonstration, constitutes their chief advantage ; but, 
on the other hand, they are heavy, and in some individuals they 
produce a headache after having been worn for a few hours. Tliere- 
fore the arrangement shown in Fig. 28 is preferable for office work. 
Probably the best head-band, except for teaching purposes, consists 
of a wide, thin, black leather strap and buckle attached to a plain 
nickel-plated forehead piece, which ia provided with a double ball- 
and-socket joint for attaching the reflector. If the leather be thin, 
it has just the right amount of resiliency for comfort, and it wears 
much longer than webbing or elastic. 
Describe the specula or ear-ftumels used for otoscopy. 

The specula used in otoscopy are funnel-shaped inatruinenls con- 
structed of hard rubber or metal. Different forms of these instru- 
ments are sold under the names of Wild's, Gruber's, Toynbee's, 
Tumbnll's, Kramer's, and PoUtzer's specula. Gruber's specula 



I 



>f otosoDpy, I 



SO ES6EXTULS or DISKasES OF TBE EAR. 

(Fig. 30) ire prolttbhr ibe beat for otdinmir porpoaa of 
becMise 1 tnnsTOse ncdoH of thor oEbre bi figfat an^Io to iheir 
long axes more neu)r cmupoads widi a simihr section of the 
estenttl aoditoiy meUas. WIU'b ifieniU iflp. 31) are, however, 
better adapted for use during an opemion upoo the mMdle ear. Ear 
specula are nsaally sold ia "neala" [Tif. 3I)of three or four siiea 
fitting into 3 case. ThosespeealaeanMnictedofhard rubber are easily 
bn^en, and those manafaaaieid of German (Over and nickelplal^ 




OrubL-r's Kpecul 



Id's F^pecnlB. 



Toynbee's Specola. 



I 



are noccBsarily thicker than ia deairable ; a. thin, Bolid-silver gpeculum, 
BBide fmm its expensivcness, being the preferable instrument. 
What aources of light ate used in otoscopy ? 

The Bources of lipht used in otoscopy are natural and artificial. 
Sunlight, directed into the auditory canal either by the aid of an 
ear-Bpeouluin or by straightening the auditory canal by drawing tie 
auricle upward, bnckwurd, and somewhat outward, was used almost 
exclusively in the methods of examination employed fifty years ago. 
Daylight, preferably that reflected from a white cloud, or artifimal 
light, furnished by sn Argand burner fed by oil or gas, or the electrio 
light, is now goncrally used for otoscopy. Whatever the source of 
tho illuminiilion, the light is directed into the auditory canal by 
meaiui uf iLe reflector. Suulight is too intense for this purpose, and 
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when brought to a focus by the reflector is so hot that, when directed 
into the auditory canal, there ia danger of its burning the ear. 

The Welabach mantle yields a steady white light, and is admir- 
ably adapted for otoscopy. When used inside the light-coDcen< 
trator (Fig. 28), the maotie will last longer if a glass chimney is 
not employed. The Argand light ia fairly satisfactory, but becanse 
of its yellow color tissues viewed by it look redder than in a wbit« 
light The fiame of an ordinary gas-light flickers to such an extent 
that the eye soon becomes tired if this light is used for otoscopy. 
Whatever form of lamp is employed it will Ije found convenient to 
have it mounted U|)iin an adjustable bracket, so that the light can 
be raised and lowered to suit the heights of various patients. There 
are several Ibrms of adjustable gas-brackets manufactured that 
answer fairly well the purposes of the otologist. One that can 
readily be manipulated with the left hand while the aurist remains 
Fie. 32. 




Ailjasliibic Ca6-briiel£et. 
seated will be found to be the most convenient. That shown in Fig. 
32 has large conical benrings which do not wear loose and leak so 
rapidly as some of the other patterns. 

Describe the relative positions of patient and observer in 
otoscopy conducted with the reflector and speculum. 
Tlie patient anil ob»orver may both slnnd in front of a. window or 
the source of artificial light, or both may l>e seated upon piano-stools 
so adjusted that the eye of the observer and the ear of the patient 
are in the same horizontal plane. Tlie ear to be examined shonld 
be directed toward the observer, and the patient's face turned some- 
what away from him, because the audilorj" canal generally extends 
in a dffection inward, forward, and somewhat downward. If the 
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refleetor is held in the hand or worn upon the foreliead, the source 
of light shdiild be ahnve or to one side of the patient's head, and ao 
placed SB to throw the auriele into the shadow. The light concen- 
trator and reflector shown in Figure 28 may he used for otoscopy, 
the refleiilor so adjusted between the observer and patient that it 
will ilhiminali! the fundus of the auditory eanal. 
How should the specnliim he introduced into the auditory 
canal? 
To introduce ibe speculum the observer should first direct the 
light from the reflector upon the orifice of the meatus, and then 
straighten the auditory canal by gently drawing the fiuricle upward, 
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backward, and slightly outward, at the same time endeavoring to see I 
the drum-head without the use of a speculum. In many inatanca I 
this can be accompliBhed satisfactorily, and under such circumstanws | 
the observer should not be in haste to introduce the speculum, as it 
may dislodge and push into the field of view a flake of wax or epilhe- I 
lium, which will greatJy interfere with a distinct view of the n 
braaa tympani. The auditor; canal having been straiglitened ii 
manner described and the parts being fijlly illuminated, the speculuii 
is held by its rim with the thumb and finger and gently introduoei 
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with a slight rotary motion into the auditory canal, in such a manner 
that its long axis exactly corresponds with that of the canal. The 
greatest care should be exercised in introducing the speculum not to 
use it as a lever in such a manner as to bring its sharp edge in con- 
tact with the wall of the canal and cause pain ; obstruction to the 
progress of the speculum being overcome by moving the whole 
instrument in a direction opposite to that in which the obstruction 
is felt until the membrana is brought into view, when the speculum 
may, if necessary, be retained in position by grasping it and the 
auricle in the manner shown in Figure 33. 

What are the chief obstacles to otoscopy? 

The chief obstacle to the beginner is caused by so misdirecting the 
long axis of the ear-speculum that it does not correspond with the 
long axis of the auditory canal, so that a portion of the auditory canal 
is brought into view or only a portion of the membrana is seen. 
Under such circumstances the end of the speculum within the ear 
should be moved about until a satisfactory view of the drum-head 

Fig. 34. 



Harrison Allen's Steel Probe. 

has been obtained. Generally it will be found that the cause of fail- 
ure has been that the axis of the speculum has been directed too far 
backward and upward. 

Another cause of difficulty is excessive sensibility of the auditory 
canal or swelling of its walls, the result of diffuse inflammation. 
Sometimes a satisfactory view of its deeper parts can be obtained 
under such circumstances by gentle and persistent effort, a small 
speculum being used to dilate the auditory canal. Should this not 
succeed, a small piece of tupelo-wood may be placed within a small 
rubber tube and introduced into the auditory canal. If now the 
proximal end of the cylinder of tupelo-wood be moistened from time 
to time with a drop of water, it will in most instances within a few 
moments, almost painlessly dilate the canal sufficiently to permit a 
satisfactory view of the membrana tympani. 

It should be borne in mind that it requires but a small object, 
such as a few hairs, a flake of epithelium, or a small mass of cerumen, 
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to obscure the view of the membrane. Generally the end of the 
speculum can be passed beyond any hairs growing at the orifice of 
the estemal auditory meatus. Small flakes of epithelhmi or masses 
of cerumen may be removed by meana of a small dossil of absorbent 
cottoD at the end of an Allen probo (Pig. 34). If necessary the do^il 
of absorbent cottan miiy be dipped mto a solution of peroxide of 
hydrogen (o loosen any little mass of pus or cerumen closely adherent 
to the wail of the canal, 
Wliat ifl Biegle's pneumatic speculum? 

Siegle's pneumatic speculum (Pig. 35) is an air-tight chamber to 
which specula uf various «iiea can be attached by means of a screw 
joint. The side ol the airtight chamber carries a perforated knob, 




fiogle's Pneumatic Specula. 



over which is slipped a rubber tube terminating in a rubber bulK 
The proximal end of the instrument is glazed either with plane glaa 
or with a convex lens set at an angle of forty-five degrees with the 
long axis of the instniment. When the instrument is in position 
within the auditory canal, the surgeon is enabled to judge of the 
mobility of the whole or of a part of the membrana tympani by 
observing its movements during condensation and rarefaetion of the 
air in the auditory canal brought about by the action of the aurgeon'i 
hand upon the rubber bulb. Before using the instrument it is wdl 
to slip a short piece of wet rubber tubing over the end of the speo- 
nlum, to ensure its fitting into the auditory canal as nearly air-tight 
as possible. When the Eustachian tube is impervious to air the 
pneumatic speculum furnishes the nnly means of determining the 
obility of a part or the whole of the membrana tympani. 
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RHINOSCOPY. 

Examination of the Eastacliian Tabes and Middle Ear. 
Wliat is Thlnoacopy ? 

Rhinoscopy is the art of inspecting the nasal cavities, aod may be 
divided into anterior and posterior rhinoscopy. Anterior rhinoscopy 
is the inspection of the anterior nuree through the nostrils, and pos- 
terior rhinoscopy is the in- 
spection of the vault of the 
phaiyns and of the posterior 
naren trom behind. 
What are the anterior and 
posterior nares? 

These terms should he ap- 
plied solely to the anterior 
and posterior openings of 
the anterior nii-sal cavities. 
What is the posterior na- 
sal chamber or post- 
nEisal space? 

The post-nasal space, aa it 
isat present more commonly 
culled, is the cavity hounded 
in front by the posterior 
nares, ahove by the vault of 
the pharjTiK, behind by the 
pharyngeal wall, and below 
by the soft palate. 
How is anterior rhinos- 
copy accomplished? 

The simplest method is to 
raise the tip of the nose with 
a finger, and draw the ala 
away from the septum by 
means of a bent probe. If now the patient's head is tiltoi flomewhat 
backward and a strong light is made to enter the dilated nostril, the 
nasal cavity will be illuminated for a considerable distance, and the 




Nasal Dilator applied. 
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condition of its lining luuoous membrane may be inspected, Th€ 
opening of the nostril may, howerer, be effected more conveniently 
by means of an instrument called a "riasal dilator," of wbich there 
arc eudlesa varieties fur sale in the market. The instrument Bhown 
in Figure 36 is self- retaining when in position within the nose, and 
hence is not liable to cause embarrassment by failing from the nose 
during an operation and becoming temporarily lost. It should be 
inserted by compressing the spring of the instrument between the 
thumb and forefinger of the right hand, with the concavity of the 
instrument upward. The blades of the instrument should be placed 
within the vestibule of the nose parallel with its floor, and the dila- 
t^JT then so turned upward that the rim of the nostril ftJIs into the 
space between the wires forming each blade of the dilator (Fig. 37). 
All nasal dilators, bowevcr, tend to expose the parts in a distorted 
condition, and thus deceive the observer aa to the amount c 
breathing-space that exbts in the anterior naros. 

Large-sized ear-specula, by not dilating the nostril so widd; 
enable the observer to judge of the amount of obstruction t 
respiration (produced by a deviated septum or anterior hypertzoph] 
much more accurately than can be done by any nasal dilator. 
using either dilator or speculum a strong light should be reflec 
into the nose, and the instrument and patient's head should be a< 
moved that the different parts of the interior of the nose a 
cessively brought into view. Any secretions that obstruct the v 
should be wiped away with cotton wrapped on the end o' 
cator, and any change in the bulk of the parts should be tested « 
the probe in order to determine its density. If an anterior hyp* 
trophy obstructs the view of deeper structures, a 4 per cent, solutii 
of cocaine should be applied to reduce its size and allow'light fi 
penetrate into the deeper parts of the interior of the noa 
Deacrihe the appearance of the interior of the nose as a 
m anterior rMnoacopy. 

The first slructure brought into view is the vestibule, in which a 
seen a number of coarac hairs called vibrwia, while a fold of A 
or mucous membrane lies between the vestibnle and the inf 
meatus. To the inner side is the septum, and to the outer sidt 
inferior turbinated bone, forming the roof of the inferior u 
Above the inferior tnrbinnlcd bone is the middle meatus, roo&d-l 
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above, exempt fur the olfactory slit, by the middle turbinated bone. 
Tlirough the olfiiclory alit in some individuals a portion of the 
superior turbinated bone may be socn. 
How are the posterior narea examined? 

The observer should Bit opposite U> the patient, so that his eye is 
on the level with, and about a foot iroin, the mouth of the patient, 
whose bead should be slightly raised and inctitied backward. The 
knees of the observer should be either at the left or on either side 
of the patient's knees. For office use it is most convenient to have 
piano-atoole, which can be raised or lowered, so that the difference 
in the heights of different patients can be compensated for, and the 




Pliaryngeikl 



Left Enslacbian Tube. 



eye of the observer can be brought on a level with the eye of the 
patient, while the patient's head may rest upon a cushioned irame- 
work fastened to the wall. If a head-reflector be used, it is advisable 
to obtain an eaity position for the head, and tlien move 
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until the disk of reflecknl light fallB Into the opened mouth of the 
patient with its ceiitru &t the base of the uvula, thua ilium inaling all 
the eurruunjing parts. The patient haviug opened his mouth and 
tlie tongue being held down by means of a tongue-itepreasor {Fig. 39), 
the rhinoscopie mirror (Fig. 41 ], hnving been warmed, should be intro- 
duced into the pharyngeal cavity behind the rclura palati, and so 
phiced aa to reflect the light upward and forward into the vault of 
the pharyns and into the posterior nareg (Fig. 44). For this pur- 
jiosc a. No. 1 Qiirror is generally most tiseful, but larger or i>uml!er 
be 



raiding Tongiic iltpressor. 



used to advantage. Posterior 
rhinoscopy is much more g 
diffioult tha,n kryiigoscopy ; 
but, except in the case of 
-young children, patience and 

dexterity will almost always enable the observer to obtain & 
gliiiipse of the various parts of the posterior narcs and vault 
of the pharynx without the use of accessory instruments. 
When disease of these structures exists or posterior hyper- ■ 
trophies or other neoplasms are present, the examination is ' 
usually easy because of their interference with the motion of 
the palate. 

A complete outfit of sinnll mirrors for rhinoscopy and 
larj'ncosoopy consists of seven mirrors, numbered from W to 
5 according to their size. The feme of each mirror Is soldered 




GftltOD'a Whistle with Rubber Bulb. The pipe below the opening h filled bya 
plunger aflvn need or ullhilrawn by a screw, each turn being shown by the 
■eale upon Ihc enlarged tube. B.nil lis tenths by that un lUe revolving ool- 
Ur. It gives an audible sound (rom 0,5 (tbeoretlvally, »,0oa v, a.) to 10 or 
12 (43X1 or Sim). 

to a Stiff wire shank at nn angle of 45°, and the shank of the mirron 
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may either be fixed into a permanent liaiidle or the mirrors may be 

uaed with the universal handle (Fig. 42). 

Wliat are tbe chief obstacles to posterior rhinoscopy? 

In many eases tjie palate will rise forcibly as souii as the mirror 
has been introduced, thus comijlctely shutting off tho view of the 




parts above. This difficulty cuu ofVen 1)e overcome by requesting 
the patient to brcatlio through his nose or emit a naaal sonnd. like 
that of tho French letter r>. The observer should in all vases avoid 



touching tho back of tho tongue or pharj'ngeal wall, as otherwise 
gaging amd retching im mediately occur and fiirthcr examination 
is tendered futile. Exoessive irritability of the palate and phaiyn- 
geal wall can usually be relieved sufficiently to permit a 
I tion being made with the rhinoscopc by painting the parts w 
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4 per cent, soIutioD of cocuitic. In operating it is oAen esaendai 
be able tji viaUih the movements of the instrument in the posterior 
nares. Under such eircumatances the ends of a piece of email rubber 




Tlew of the Poeterior Nftres the pharynx bE de la d open from behind (aftei 
Lnechka): B, baslLD.rpr' eos p phar> x I B pt im 2 middle turbinaled 
bone; 8, inferior lurbinal dbrne 4flp<r rt rbli ated bone; 5, aiiperior 
meatUB; E,m1dll m atus nfer or m bIub h malapBasBge or DDBtrt!!; 
S.tbdU of (hephary y 10 cu hi n fthusofl p&liiu. 11 postedor sur<h« 
of uyula; 12, nd((e f rnfllv 1 at r palfttt v H "w piDBO-pliaiynK«U 
fold; 14, nalpint palat ne full 1 tuslachia pron inence or coahlon; 
IS, Eustautiiati tube, closed on the left and laid open on the right aide; 
17, Eustachian oriflce. 

tubing, such as iu used for drainage in small wounds, may be passed, 
one through each nostril and out through the mouth. If, now, tbe« 
ends are drawu tight and passed under that part of the tube which 
is outeide the nose, they will be held in position, and a sufficient 
amount of elastic traction will be eserted upon the velum palati to 
draw it downward and forward away irom the pharyngeal wall and 
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maintain it in that position. There is at first some gagging and 
soeezing, wliieh quickly subside, nhen the tubiog may be main- 
tained in positjon for some minutes without great pain or incon- 
venience to the patient. 
Describe tlie appearance of tbe posterior rliinoscopic image. 

Exuept in cofies of clefl palate, it is impossible to obtain a com- 
plete posterior rhinoscopic image, such as is shown in Figure 43, but 
by varying the position of the mirror the different parts may be 
brought into view and studied one after the other. Usuidly the 
first object seen is a triangular plate, with its apes downward— the 
posterior margin of the nasal septum (1). Above it is a mass of 
glandular tissue called the "pharyngeal tonsil," while at each side, 
lower down, are the crater-like orifices of the Eustachian tabes (8). 
In front of these and projecting toward the septum are the posterior 
aapects of the turbinated bones. The middle turbinated bone is 
usually first brought into view, and rarely the dim outline of the 
superior turbinated bone may be distinguished above and in front 
of it Below the middle turbinated bone the upper part of the 
inferior turbinated bone is readily pereeived ; but to see the lower 
part of this structure and the floor of the nose requires considerable 
practice in the use of the rhinoscopic mirror. 
What pathological conditionB of the noae and pharynz cause 
disease of the ear ? 

As tlie ruKult of long-continued chronic niiao- pharyngeal catarrh 
the Eustachian tubes and middle ear become afTected in a large pro- 
portion of cases. In fact, disease of the nose and throat is by far 
the commonest cause of deafiiess. Especially if the catarrh be of 
the hypertrophic variety, 80 that nasal respiration is interfered with 
by the presence of anterior and posterior hypertrophies of the tur- 
binate bodies, eochondroses or e^iostoses from the septum, etc. , ia a 
disease of the Eustachian tubes prone to result. The same is true 
of a deflection of the septum sufficiently great to cause marked 
obetructjon of one nostril. In many instances, doubtless, catarrh of 
the Eustachian tube and middle ear is the result of the extension by 
continuity of surface of a similar affection of the naso-pbarsTis. 
When one or both nasal chambers are obstructed, however, 
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causes probably briug about the same result. PoHt«rii 

obstruction, in nearly all cases of nasal stenosis, a partial v 

is formed during inspiration ; as the result, the nasal mucons di£ 

braiie is constantly engorged with blood in tliia locality. This c 

dltion may extend back far enough into the phaiynx tfl involve the 

phatj'ngeal mouth of the Eustacliiai 

most cases of one-aided deafness on the 

nostril maybe esplaiued in this maimer 

frequently improves rapidly after the n 

But a posterior hypertrophy may be 

seriously with the nurmol circulation of blood in 

brane covering the tube-mouth, and thus produce venous stasis in 

that locality. By far the commonest cause of Eustachian salpingitis, 



1 tube of 



Probably 

side as an obstruisted 

The hearing in such cases 

oval uf the nasal stenosis. 

situated as to interfere 




Diagram of tlie Nasiiplmrynji, viewed fn 
phorsngea ; 2, pLIoa salpluBO-pals'lua 

naledbone; &,nildi3Ie turbinated bone; B, inferior turbinated bnne ; ', 
of the tiil)al cattllugt: : S. moiilb of llie Eustai^Iilen tube; B, tabnl ridge; U, 
foas* of Rosenmliller: 11, levator palatl: 12, azygna uvul»i IS, posterior lulol 
BUlcua; 14, anterior tulialaulcua; lb, uvula; 16, arcn!4 palato-phBrynjteua. 

in children at leaat, is hypertrophy of the pharj-ngeal tonsil. When 

the adenoid overgrowth is bo situated aa to interfere with the return 

of blood from the mucous membrane of the Eustachian tn bes. - 

stenosis results because of engorgement a 

hearing deteriorates more and more as the rct^iilt nf each b 

attack of coryza. Under such circumstances, if the hype 
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the pharyngeal tonsil has not exiBfed too long, a complete restoration 
of tlie hearing may be expected to follow the removal of a portion 
of the hypertrophied gland. It must not be aupposed, however, 
that by removing the nasal disease which produced the aural affec- 
tion a complete restoration of the hearing will result in every in- 
stance. In most uaaes of this kind careful treatment of the tubal or 
middle-ear disease is not only jadicioiis, bat ah^oliild}! necessary. 
Describe the appearance of the phai^ngsal orifices of the 
Eustachian tabes as seen by means of the rhinoscopic 
mirror. 

The pharyngeal mouths of the Kuatacliian tubes, bordered by 
their cartilaginous lips, appear aa two crater-shaped elevations in 
front of Rosenmiiller's fossa (Fig. 44). The mncoua membrane at 
the entrance of the tube is, in the normal state, paler than that in 
ilfl vicinity, which ia of a deep-red color over the cartilaginous lips. 
In atrophy of the tube-mouths the mucous membrane covering the 
lips of the tube is pale in color and the parts appear shrunken. In 
catarrh of the Eustachian tube the mouth of the tube will sometimes 
appear dilated by a mass of mucus exuding from it, and under such 
circumstances the tube-mouth is generally greatly swollen. 
What three methods are used to test the patency of the 
Eogtachian tabes and introduce air into the middle ear ? 

Valsalva's and Pulitzer's methods and catheterization of the 
Eustachian tubes. 
What is Valsalva's method? 

Valsalva's method consisla in a forced expiration, the mouth and 
nose being closed. In this method air is forced from the pharynx 
through the Eustaehian tubes into the middle ear. If the aurist 
esamines the membrana tympani while the patient inflates the mid- 
dle ear by Valsalva's method, the drum-head will be observed to 
move outward, and in moat instances it will beeome slightly con- 
gested. If an aural stethoscope be used to connect the ear of the 
patient with that of the aurist, a alight noise will be heard ss the air 
enters the patient's middle ear. 
Describe l^e aural stethoscope, or aascultation-tnbe ? 

Thia instrument consists of about 3 feet of thin rubber tubing into 
the ends of which appropriate ear-pieces are inserted. O&ft «»i- 
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piece Hbould be of white bone for the aurist's own ear, and the other 

end of hard rubber to be insertGd into tbe auditor}' 

^"'■**- canalaof hiBpatieiit'senrs. lu using tbe aural steth- 

I oscope for the auscullation of the right ear of a patient 

% ^^1^3 the aurist should first insert the white end-pieee inlu 

W^r^ jk hia own right ear, and paas the tube behind his neck, 

M D ^ '''^'' '^ weight may rest upon his sboulilers, as 

1^ ^Jf there will be little danger of the ear-piece beiog drawn 

^^^^^ from his ear during the examination of the patient 

^*^^ if it be used in this manner. The patient is then in- 

^cuiM^un-iuiw! structed "> Pl*<* the hard-rubber ear-pieee loosely 

in his ear and hold it in poxicion with his thtinih nnA 

finger. The aural sl^thosoope, or auscultatjon-tnbe, is sometimes 

but improperly called the " otoscope " (Fig. 45). 

What is Folitzer's method of Inflating the middle ear ? 

In Politzer's method the patient is directed to hold a small quan- 
tity of water in his moulh until he is told to swallow. The aurist 
then takes the nose-piece of Politzer's air-bag (Fig. 46) between his 
thumb and finger, and inserts it into one of the patient's nostrils, 
and closes both nostrils firmly about the nose-piece by presBure with 
his middle finger and forefinger. The patient is then told to swallow : 
as the patient's larynx is seen to rise at the commencement of the 
act of swallowing, the aurist (luiekly compresses the air-bag held in 
his right hand, thus forcing air through the nose and Eustachian 
tubes into the middle ear. If the auscultation -tube is used duting 
this procedure, the air will be heard to enter the middle ear with the 
same audible did^ observed when Valsalva's method of inflating tlie 
middle ear is employed. 

During the act of swallowing the soft palate rises, thus cutting off 
all communication between the posterior nasal chamber and the 
mouth, and at the same time the Eustachian tubes are rendered 
more patulous by the action of the tensor palati and other muscles, 
BO that air forced into the nose by Politzer's method, having no other 
way of exit, readily finds its way into the middle ear through the 
tubes if their functions are not impaired as the result of disease- 
The same thing may be accomplished with greater convenience h 
requesting the patient to "puff out his cheeks" and compressing 
the air-bag while the mouth is thus inflated with lur. Pronouncing 



^n 



RH!NOBCnPT. 




syllables, like (lie ironJs /iic/r, hack, or Hack, also caugea an 
ioQ of the Boft palate and a djlatatioo of the Eustuuhian tubes, 
that the middle ear can readily be inQated by means of Politzer'a 
r-bag while the patient is pronouncing either of these worda. The 
^middle ears of young children are usually more easily inflated by 
IS of Politzer's air-bag than those of adults, while in the case 
f infants air readily enters the middle ear if Politaer's air-bag be 
d while the child is crying. 

No more force should ever be employed in compressiug the rubber 
bag than is absolutely necessary to force ^r into the middle ear, and 
it is fur better for the aurtst 
to make several unsuccess- 
ful efforts to accomplish 
(his purpose than to drive 
air from Pulitzer's air-bag 
the middle ear with 
sufficient force to cause 
pain. While it is probably 
impossible to rupture a 
normal vaew brana ty m pani 
with Politzer's air-bag, yet 
several cases have been 
reported in which an atro- 
phied or otherwise greatly diseased drum- 
membrane has l)een ruptured by the in- 
cautious use, or rather abune, of (his instru- 

Describe the Eustachian catheter. 
Tlie Eustachian catheter is a tube of 

rubber or of metal curved at its distal 

PolltH!tAir-lj»g with Nozzle, extremity, as shown in Figure 47. The 

proximal end of the instrument is so con- 
structed that the nozzle of Politier's air-bag (b. Fig. 46) will fit 
InoRfiy into it, and it is provided with a ring or mark of some Kort 
by which the aurist is informed of the position of the beak of the 
instrument when it has been inserted into the nose. At least three 
sizes of this catheter should be in possession of the aurist— respect- 
ively 1, 2, and 3 millimetres in diameter. The hard-rubber catheters 
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of tlie tliree methods ol" proi-ejure in cinniiuon use. I'roliably the 
one moat frequently eraployud is that of lAwenburg, who directs 
that when the beak of the instrument ia felt to be in eontact with 
the phalangeal wal] the catheter should be Totat«d inward through 
an angle of 45°, and drawn forward until the beak of the instru- 
ment ia felt to touch the posterior edge of the Bcptuni, when it is 
rotated outward through rather more than an angle of 90°, and 
should then be in the mouth of the Eustachian tube. The operator 
may feel satisfied that this is the case if the beak of the catheter 
ia found to be somewhat firmly fixed in the position it liaa assumed, 
so that it is impORsible to rotate the beak of the instrument 
upward or carry it backward or forward without exerting con- 
siderable force. 

Gruber directs that when the beak of the catheter ia felt to be in 
contact with the pharyngeal wall it should he withdrawn until its 
curved portion comes into contact with ihc posterior margin of the 
hard palate. It should tlien be 
again pushed inward a distance 
of about half an inch, and ro- 
tated outward toward the ear 
throngh an angle of a httle 
more than 45°, when if these 
manoeuvres have been sQccess 
ful, the beak of the in'<trument 
will be within the mouth of the 
Eaatacbian tube. 

When the beak oF the instm 
ment is felt to be in contact with 
the pharyngeal wall it may be 
immediately rotated outward 
45°, which will carry the be ik 
of the instrument into Ro'^en 
miiller's fossa (Fig. 4H b) The 
catheter should now be drawn 
gently outward until its beak is 
felt to slip over the posterior lip and into the month of the tube. An 
operator soon learns by the sensation imparted to his hand whether 
the beak of the instrument is or is not in the Eustachian tube. 
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Deviation of ihe septum to such a degree as almost to completely 
occlode one nasal chaniWr maj' render the passage of an Eustachian 
catheter throofih that side of the nose impossihie. Under such cir- 
cumstaDces both Eustachian tubes may be catheteiized by means of 
a catheter passed through the unoccluded nostril. To reach the 
tube of the opposite side it will be neces8ar>' to hare the beak of the 
catheter somewhat longer than that of the instrument sbowu iu 
Ii1gure47. 

Ecchondroses or esoatoses of the septum freqnently interfere with 
the easy passage of the catheter through the inferior meatus of the 
nose. Uuder such circumslances the beak of the catheter can some- 
times be passed over them, and made to rest upon the floor of the 
nose or the soft palate behind. In some such instances a sofV-rubher 
catheter can be used to advantage. In passing the catheter through 
the nose the instrument should be held very lightly between the 
thumb and finger, and a tendency to rotate on its long axis should 
not be resisted, because by allowing the instrument to rotate its 
beak will sometimes glide around an obstniction, and finally find its 
way into the pharynx. 

Another obstacle to catheterization of the Eustachian tubes reaulte 
from spasmodic contraction of the muscles of the palate and pharj-us, 
which tightly grasp the beak of the instrument and greatly interfere 
with its proper manipulation. Gentleness and patience on the part 
of the surgeon will generally overcome this difficulty. The patioit 
should be requested te inhale deeply through his nose or to "swal- 
low," and thus produce a temporary relaxation of the parta, which, 
if repeated from time to tinje, will generally enable the sargeon to 
guide the beak of the catheter into the mouth of the Eustachian tube. 
How is Folitzer's air-bag used with the Eustachian catheter 
to inflate the middle eai? 

When the beak of the catheter is felt te be within the mouth of 
the Riistachiiin tube it shoald.be held in position with the thuni!) 
and forefinger of the left hand, and steadied by two fingers resring 
upon the patient's forehead [Fijr. 49). The nozzle of the air-bag U 
then fitted Jmmdn into the proximal end of the catheter and com- 
pressed with the right hand. If the auscultation-tube be euplo^ 
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c time, air will be heard to enter the patient's middle ear 
and Eoujewhat Bimilar to that produecd by iriflatiog the 




middle ear by Valsalva's or Politaer's 
catheter is employed the sound seen 
surgeon's ear. 



However, when the 
f produced nearer the 



EXAMINATION OF PATIENTS. 
What is the best method of ezammation of patients with 
impairment of the acuteness of hearing ? 
First listen passively In flie patient's aocuant nf the origin and 
natare of his afHii-tion, asking, if necessary, judicious but not leading 
qnestions as to the cause of the eaf disease, the length of time that 
it has continued, and the symptoms other than deafness that may 
be present In questioning the patient the aurist should bear in 
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mind tlie effects of "suggestioD " upon patients of nervoos tempt. 
aineDt as regards tiDnitus. Many neurotics with disease of the mid- 
dle ear will esperienee, for the first time, subjective noises in their 
ears upon being usked leading questions in regard to tinnitus, and 
afterwardcomplainuf the presence of this symptom, which previous 
to that tjme had not attracted their attention. 

Careful notes of the patient's history should be made in the case- 
book, and especial prominence be given to the symptoms of the 
disease from which he seeks relief 

The hearing should nest carefully be tested by the voice, the 
Hateh, and the tuning-fork. In making a record of the results of 
the tests for hearing it is convenient, lo facilitate easy reference at a 
subsequent period, to devote one or more lines in the note-book to 
each ear, using abbreviations to economize space ; for example, as 
follows : 

n«1~'"r ^ V.=wliiil>cr,af». W.=JI. T.-r.c,.vaitaibMHnA.3. 1I=||. M.A.JI. 



«-=M. M. A.H. 



In the above record of the tests of the hearing-power it will be 
noticed that bone-conduction, as tested by a c, fork, ia somewhat 
impaired for the right ear, and apparently increased for the left, 
indicating, as previously explained, that there exists in the right ear 
not only disease of the conducting apparatus, but also impairment 
of the receptive apparatus. For most cases one tuning-fork, prefer- 
ably a large c, fork, is all that is rei^uired ; but for reasons previoosly 
stated the aurist should be provided with at least five forks — C, 
c, C), Cj, Cj — which should all be used in testing the hearing in cer- 
tain cases apparently demanding operative interference, in order to 
ascertain the probable result upon the hearing. 

After the hearing has been tested the aurist should inspect the 
parts of the ears made visible by means of otoscopy, carefully noting 
the condition of the CKtemal auditory canal and drumhead ; and if 
the membrane be wholly or partly destroyed as the result of diseasa 
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or accident, noting the condition of the mucous uienibrane of the 
tympfinum and other structurcB that may be visible. In moat in- 
stances it is advisable to make a diagram or rude drawing of the 
condition of the tympanum, and in making notes as to the reaulte 
of otflseopy to give one or more separate lines in the note-book in 
the same manner as when recording the results of the tests for 
hearing. 

The interior of the nose and naso-pharynx should next be care- 
fully inspected by means of unterior and posterior rhinoscopy, and 
careful notes be made as to the condition of the mucous membrane 
covering these parts, the presence of hypertrophies, ecchondroses, 
exostoses, and deflections of the septum ; the condition of the faucial 
and pharyngeal tonsils and the mouths of the Eustachian tubes. In 
recording the results of the rhinoscopic examination it is best to 
devote one or more lines to a record of each naeal chamber in the 
same manner as when recording the testa for hearing and the results 
of the otoBcopic examination. 

The patency of the Eustachian tubes should next be tested by 
means of the Politzer method and the aural stethoscope, or, if 
necessary, the Eustachian catheter should be used. In cases in 
which patients consult the aurist simply in regard to a disease of 
the auricle and some cases of disease of the auditory canal, and also 
in most of the acute affections of the middle ear or mastoid, it ia 
neither necessary nor desirable to make as elaborate an examination 
as that described above. Dr. Eohrer's diagnostic table, here in- 
seiled, although too elaborate lor daily use, will bo found convenient 
for reference. 
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DISEASES OF THE EXTERNAL EAR. 

Wliat congenital defects are found in the external ear? 

The auricle may entirely be wanting or there may be a plura% 
of auricles. The auricle may be abnormal as regards position w 
shape, or it may only be partially developed. Malformations of tbf 
auricle are generally associated with defects or absence of the estei>> 
nal auditory canal (Fig. 50), and sometimes imperfect development 
of the deeper portions of the auditory apparatus. A congenitil 




Congealtal Deformity of tl 
Auricle (Seito ' 




COBTOluled Auricle with Con- 
geollal FIsiula (Scston). 

fistula is sometimes seen about the external ear, and may commnni- 
cate with the tympanic cavity (Fig. 51 ). Excessive development « 
lack of development of the external ear is due to excessive or impo- 
fect development in the closure of the first branchial cleft durinc 
embrj'onic life. Various operations have been devised to oorreet 
deformities of the auricle and open a way down to the tympanom b 
cases of stenosis of the external auditory canal. Plastic opentioM 
in this locality do well as regards the healing process. Operatiou 
for the correction of atresia or stenosis of the external auditory canal 
hitherto have not been attended by an encouraging degree of succea 
Describe othematoma of the auricle. 

Othematoma, or perichondritis, of the auricle (Fig. 52) 
enUly the result of direct violence — self-inflicted ' 
whom the disease is not uncommoa, This affection is characteriie^ 
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by an effusion beneath the perichonilriiiin of the auricle, causing 
swelling, teuaion, aud puiti in the part. The effuKiun may finally 
escape through an esterual opening which it has made for itself, 
remain as a awelhug fur an indefinite time, or slowly be absorbed. 




Even when reabaorption of the efiusion does occur, considerable 
deformity of the auricle results (Fig. 53). 

What is the treatment ? 

Inflammation should be combated by the appliwitinn of belladonna 
ointment, and progressive effusion by painting the affected parts 
with contractile collodion. If, notwithstanding these measm«s, the 
eoDectiou of fluid beneath the perichondrium seems to increase, the 
parte should be aspirated with antiseptic precautions by means of a 
hypodermio syringe and the fluid withdrawn— a measure that will 
probably need repetition from time to time. In chronic cases, afler 
all signs of active infiammation have disappeared, the reabaorption 
of the fluid may be hastened by gently kneading the tumor between 
tlie thmnb and forefinger, and the application of ait ointment com- 
posed of equal parts of compound iodine and mercmuJL WQ.UitfA>h%. 
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Describe frost-bite of the auricle. 

Id cold cliinatea froat-bitc of the auricle ie by no ineaus uncommon. 
At first the auricle ia t-old und numb and someiimea stiff as if autually 
frozen solid. Later on the symptoms are those of traumatism, 
involving only the skin or the skin and deeper Btructures. The 
skin is hot and swollen, Irequently excoriated or covered by vesicles. 
In the severer cases, the symptoms are those of perichondritiH, fol- 
lowed sometimes by cartilaginous necrosis and the formation of 
einuses upon either surface of the auricle. 

What Lb the treatment 7 

When the auricle is frozen ite temperature should be restored 
gradually by gentle friction with snow or pounded ice, and afterward 
by gentle manipulation with the fingers. If only the skin is involved 
by the subsequent inflammation satisfactory results will follow the 
application of a ten per cent, ichthyol ointment in vaseline, which 
should be applied sufficiently often to keep the parts constantly 
covered and protected by the ointment. In some cases pain and 
soreness are greatly relieved by wrapping the auricle in absorbent 
cotton aft«r using the ointment and applying gentle pressure by 
means of a bandage. When perichondritis follows frost-bite of the 
auricle it should be treated in the manner already described. When 
sinuses have formed, they should be laid open, the necrosed tissues 
removed, and the wounds allowed to heal by granulation. If care 
is taken to keep the parts properly supported but little deformity 
IS results. 



How should wounds and iDJuries of the auricle be treated ? 

Incised and punctured wounds af\er thorough cleansing should 
be sutured in such a manner as to leave as little scar as possible upon 
the lateral surface of the auricle. In contused and lacerated wounds 
perichondritis almost invariably occurs and it is well to anticipate, 
such an attack by the application of cold compresses for twelve to 
twenty-four hours. An attempt should be made to save aa much 
tissue as possible, and no part which possibly may have sufficient 
vitality to live should be removed. As a primary measure but few 
sutures should be used, as after the circulation has been thoronghlj 
established it is ordinarily a simple matter to secure more perfect 
ooaptAtjon of the parte and prevent deformity. 



THE EXTKRNAI. EAR. 75 

How may cleft lobnle be remedied ? 

C'leil lobule, which is generally the result of the touring out of an 
ear-riug, may he remedied by the fuUuwing operation : The »des 
oi' the oleil are t't'esheued in the same nmtiner as for a hare-lip 
operalion ; but, to avoid as far as possible the formation of a con- 
spicuous scar, the sutures should be introduced and tied on the inner 
side of the lobule, and should involve only the deeper layers oi' the 
skin of its outer surface. After the parts have been accurately ad- 
justed and the sutures tied, the wound should receive further sup- 
port by the application of iodoform collodion. If the operation be 
done under antiseptic precautions, it is generally successful, firm 
union occurring within a few days. 
What cutaneous diseases sometimes attack the auricle 7 

The cutaneous diseases which sometimes attack the auricle are 
eczema, deimatitis, comedo, erysipelas, syphiloderma, herpes zoster, 
and lupus. 
Describe eczema of the auricle. 

Eczema is by far the commonest of the skin diseases affecting the 
auricle. It may also involve the auditoiy canal, and even the der- 
moid layer of the merabrana lympaui. Intertrigo resulting from 
the invasion by the disease of the fissure formed by the junction of 
the auricle with the mastoid region is of frequent occurrence in 
infants and young children. 
What is the treatment? 

In adults the disease is sometimes the result of the rheumatic or 
gouty diathesis, and, in addition to Ictcal treatment, such cases re- 
quire the administration of alkalies, with iodide of potassium, sali- 
cylate of sodium, or arsenic. In children the disease is frequently 
associated with struma, and for such cases cod-liver oil or syrup of 
the iodide of iron should he prescribed. Eczema intertrigo is best 
treated by the frequent application of powders, and oxide of zinc or 
Bubnitrate of bismuth may be prescribed for this purpose. 

The cummonest cause of eczema of the auricle in children is an 
irritating discharge from the middle ear. In the neglected children 
of the poor the discharges resulting from purulent infiamniation of 
the tympanum are frequently smeared by the fingers of the child O' 
the entire auricle and over the skin in front of and behind t,hi& ««x- 
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Under siiuh circuiiiBta.nces tlie auricle and BurruunillDg skin b 
covered by eczematous scabs and cnista. These the surgeoD shoatd 
carefully remove by means of pledgets of cottun saturated with pw- 
oxide of hydrogen, and rub well into the affected parts an ointment 
consisting of sis or eight grains of the yellow oxide of mercDi? U> 
an ounce of petrolatum. A single thorough applicatioa of this 
remedy is sometimes sufficient lo bring about a cure even ia cases 
in which the disease has exJBted for several months. Perfect clean- 
lineas in all cases should be enjoined, and if frequeut cleansing uf 
the auditory canaJ with absorbent cotton, followed by insufHations of 
powdered boracic acid, is oot sufficient to keep the concha dry ami 
free from the discharge, the skin of this part of the ear should be 
protected by some bland ointment, Benzoated-zino ointmeot, if 
fresk and properly made, answere very well for this purpose. 
What new growthii occur upon the amicle ? 

The new growths that occur on the auritle are sebaceous cyst, 
fibroid tumor, epithelioma, ntcvus, 8an:oma, and comu hominum. 
What is the treatment ? 

The treatment is the same as if the new growths occurred else- 
whei'C. Noevi in suitable cases should be treate<I by electrolysis. 
The other growths ordinarily require excision. 

What are the more common affections of the exberual audi- 
tory canal? 

The Uiore common affections of the externa! auditory canal are 
acute circumscribed inflammation or furuncuJosis, acute and ebronic 
diffuse inflammation, diphtlieritiu inflammation, hyperostosis, exos- 
tosis, and foreign bodies. 

What is the etiology of acute circumscribed in&ammatiDn of 
the external auditory canal 7 

R*!ourvciit attacks of furuneulosia of the auditory canal seem, in 
many instances, to be the result of irritation from carious teeth or 
from disease of the interior of the nose and throat. The affection i> 
commonest in anaamic and debilitated individuals and tn women 
suffering from menstrual disorders. 
What is the pathology of the affection 7 

In most instnni^os a sehncaima gland or a ceruminons follicle is the 
starting-point of the disease, but in some cases the i 
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begins as a circiuDBcrtbed perichondritis or periostitis of the auditory 
canal. The putbolagy of acute circiimiimlMsd iuflauitimtion of the 
external uudttury canal ie similar to that of boils and felons occurring 
elsewhere on the body. 
What are the Bymptoms ? 

There is at first an itching within the canal, a portion of which is 
found lender to the touch, and soon becomes painful. Little by 
little the pain and tenderness incnjase, until in some instances the 
patient's sufferings become almost unendurable. In severe cases 
the pain, which at first was confined to the ear, extends to the whole 
side of the head, is throbbing in character, and is increased by move- 
ments of the jaw in talking, eating, etc. There is some elevation of 
temperature in the severest cases. Deafness is not a marked symp' 
torn until the swelling is large enough to close the canal at the part 
involved, but tinnitus is present in the majority of cases. The 
furuncle will niptnre apuntaneoutily in from two to eight days, 
according as the inflammation is superficial or deep-seated. The 
discharge ia purulent, sometimes quite projiise ; and its appear- 
ance ia speedily Ibllowed by a subsidence of acute pain ; the parts, 
however, remain sore for several days. 
What is the treatment 7 

Speedy relief generally follows a free incision through the swollen 
parts down to the cartilage or bone, even though no pus be found. 
The incision should be followed by syringing the canal with hot 
boric-acid solution and the application of a hot poultice. 

In cases where incision is not advisable a cone of cotton should be 
well covered witli an ointment of the yellow oxide of mercury (For- 
mula 21), and so placed within the canal that it will exert pressure 
upon the swollen parts. For a few moments this procedure increases 
the psin somewhat, but it is followed by a feeling of decided relief 
and comfort The ointment is rubbed into the skin of the canal by 
each movement of the jaw in talking and eating, and if the treats 
ment is applied early enough, many cases of fhrunculosis of the audi- 
tory canal may be aborted before suppuration has occurred. 

Some relief from pain follows the application of a 10 per cent 
ointment of cocaine in lanolin or a 1 per cent, ointment of afropia. 
Heat, however, generally gives speedy relief from pain. It may be 
applied by gently syringing the canal with hot water, by the a,^V^- 
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c&tion of n poiilLice, or by resting the head upon a hot-water bag m 
a bag of hot salt or of hopa. In severer eases it ia advisable to 
secure a free evacuatiou of the bowels by means of small, frequently- 
repeated doses of calomel and bicarbonate of sodium. Drop- doses of 
tincture of aconite-root, repeated every hour^ will control to a certain 
extent fever and pain. In all cases the cause of the attack should 
carefully be sought, and measures adopted to prevent a recurrent*. 
Describe otitis externa diffiisa acnta. 

Diffuse inflainniiitiuri of the auditory canal varies in character 
from a simple erythema of (he skin of the auditory canal to severe 
periostitis. The disease usually attacks the osseous portion of the 
canal, but it may extend to the auricle, and, by periosteal continuity, 
to the periauricular and mastoid regions, causing abscess and necroas. 
What is the etiology of otitis externa diffosa acuta ? 

The disease usually occurs in persons whose general health is im- 
paired. It is sometimes consecutive (o an attack of otitis media 
acuta, or it may be caused by an irritating discharge (rotn the mid- 
dle ear. The affection, which usually begins in the skin or cellular 
tissue, may extend 1o the periosteum and bone. 
What are the STmptoms ? 

The symptoms are similar to those of furuncle of the auditoiy 
canal, except that the pain is usually more intense and appears at 
an earlier stage of the disease, while deafness and tinnitus are more 
marked and long continued. On inspection the tissues of the audi- 
tory canal appear red and swollen. The swelling is usually greatest 
in the bony portion of the canal, where it may be so great as to com- 
pletely obliterate the canal and prevent a. view of the druni-hemi 
from being obtained. Generally the skin is excoriated at points 
where the inflammation is greatest, and usually there is dcsquanii- 
tion and a slight watery discbarge. 
What is the treatment ? 

Incision of the swollen tissues is rarely necessary unless an abecw 
has formed. Pain can generally be alleviated ver3' much, if the case 
is seen early, by the application of a large leech to the skin in fronl 
of the tip of the mastoid, an closely as possible beneath the audiUii] 
canal. Two leeches may be applied in front of the tragus, or Luer"t 
artificial leech (Fig. 54) may be used in this position. 
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This insLrument is oF great service io the abstraction of blood in 
deep-seated infaiuiu alien. The scariflcr has a. circular cutter, puesiDg 

ough the centre ol' the shall, the depth of the cut being regulated 
and set by a thumb-screw. After 
making the incision the blood is riQ.51 

drawn by the pinnp, cunaistinK of 

;laas barrel and a pisWm, with a 
screw arrangement to fix it wlicn | 
drawn up. The glass cylinder, which 
holds about one ounce of blood, 
should be filled in Irani three to 
four minutes. The piston should 

be soaked in warm water previous i^^,.^ Ariifleiai Leech. 

to the operation, so that it may 

swell up and fit the tube tightly, and the edge of the latter, which 
is applied to the skin, should be greased or soaped, in order that it 
may tit closely to the skin and prevent entrance of air. 

In many cases it will be necessary to prescribe morphia to com- 
pletely control the pain and secure sleep ; but heat, applied in the 
manner already described, will be all that is necessary in the m^ority 
if instances. When the ainite aymptoraa begin to subside, ointment 
of the yellow oxide of mercury should be applied once or twice a day 
to the swollen tissues by means of a camelVhair brush. If, how- 
ever, there is considerable secretion of a watery discharge, the canal 
should be carefully dried with absorbent cotton, and the parts be 
painted with a solution of nitrate of silver (Formula 29) and dusted 
with powiJered borjcic acid. 

What is the etiology of otitis externa diffusa chronica 7 

This disease occurs in individuals whose health is impaired, or it 
may be the result of the gouty or rheumatic diathesis or the irrita- 
tion caused by carious teeth or disease of the nose and throat. The 
growth of ^spfi-^T^iM within the inflamed canal must be regarded as 
a complication rather than a cause of disease. 
Wltat are the Brmptoms 7 

Patients complain of itching and a sense of heat within the canal 
Pain is usually absent, except during acute exacerbations. Upon 
inspection the skin of the auditory canal is found to be red 
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swollen, espeeially in the deeper portions. The inflammatiou may 
be of the cczematous or dcarjuaniative type, aod accompanied by a 
watery discharge or selmrrhoea. 

Wha,t la tihe treatment ? 

The cause of the affection shonld be carefully sought Patteote 
of the etruiuoua diathesia or in feeble health will require the admin- 
iatration of cod-liver oil and tonics, and appropriate remedies should 
be pregcribed tor those in whom the disease seems to be the result 
of the rheumatic or gouty diathesis. If carious teeth are present, 
the; should receive the attention of a skilful dentist, and any dis- 
ease of the nose or throat that may be present should be properiy 
treated. The local treatment of chronic diffuse inflammation of the 
external auditory canal varies according to the stage and variety of 
the disease present When the disease is of the eczematous type, 
all scales and scabs should be removed by means of a pledget of 
absorbent cotton wrapped about a probe and dipped into a solution 
of the peroxide of hydrogen (Formula 10), and yellow oxide-of- 
mercury ointment (Formula 21) well rubbed into the parts. When 
there is considerable secretion of 
water}' fluid the canal should be 
dried thoroughly and brushed 
with a solution of nitrate of silvM 
(Formula 29), and kept dry 1^ 
frequent insufflations of boracic 
acid. 

If a growth of Asperf/illui be 
present, the fundus of the canal 
will be foTitid filled by a pasty, 
whitish material, interspersed 
with black spots, and the use of 
the microscope will detect the 
presence of either or both the 
Aspergi/liis gJauaa (Fig. 55, A, b) 
and the A»pn-giUus niger (Rg. 
55 c). These two species of 
the commonest fungi found within the auditoi; 
varieties arc occasionally met with. 




A, Aapeiglllus giaucua; B, As[wrKill 
nlger; c, ripe fructtlerous bead 
Aapergillos niger throwing off epoi 
(Burnett). 

Asiiergilhii arc 
canal, but othe 
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When Axpergillus m present, the cnual should be clea.nHed thor- 
oughly each day with peroxide of hydrogen, and an application 
made of a solution of nitrate of silver (Formuk 29) or of absolute 
alcohol (Formula 14). It is esaentiiil that the canal should at all 
times he kept absolutely dry, because nothing more tavors the 
growth of jlfipCT-gmY/iM than moisture. Discharges should be absorbed 
by the application of powdered buracic acid or a mixture of powdered 
boraeic acid and iodoform (Formula 18). 
Describe otitis externa diphtheritica. 

Diplitheritic inflammation of the integument of the esternal audi- . 
tory canal is an inflammation charact*riMd by the presence of a 
pseudo- membrane, which when removed leaves a bleeding am^ace. 
The pseudo-membrane may or may not contain the Klebs-Uifler 
bacillus, characteristic of true diphtheria, as other bacteria are 
capable of causing a diphtheritic membrane within the auditory 
canal and upon mucous surfaces. 
Wliat is the etiology? 

The disease occurs usually as a complication of diphtheria of the 
throat and middle ear. Primary diphtheria of the walls of the ex- 
ternal auditory canal has been observed during epidemics of diph- 

WbaA are the BTmptoms? 

In the primary form there are deafness and tinnitus, with slight 
f>ain. Examination discloses the presence of the charocteristiB diph- 
theritic pseudo-membrane. The secondary form of the disease fre- 
quently causes destruction of the membrana tympani, necrosis of the 
ossicles and portions of the temporal bone. 
Wliat ifl the treatment ? 

The pseudo -membrane should be removed thoroughly by the 
surgeon twice each day, by means of a 50-volume solution of the 
peroxide of hydrogen [Formula 10), and the parts be kept as dry as 
possible by the insufflation of powdered boraeic acid. If treated in 
this manner, the pseudo-membrane usually does not re-form after 
the third or fourth day. 

What are exostosis and hjrperostosis of the external audi- 
tory canal? 

Up to a comparatively recent dale the name "exostosis" waa 
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applied to all tuDy outgrowths within the auditory canaL At tlttj 
present time, however, the name is reslrietiiJ to bony growlhs at l) 
juooUon of the cajtilaginous and bony portions. Esoatuse 

meatus xre usually single and peduncutateil 
iG^. Hyperostoses are situated lit the inner Bnd| 

oi' the meatus close up to the tuembr 
are sessile, and generally multiple (ETg. 58)1-1 
Both exoatoses and hyperostoscB upon e 
II aminatiun appear as whitish prumineuc«& 
'I which are found to be firm and huril when 
touched with a probe. 
What is the etiology 7 

„ , .. ^ Hyperostoses in most instances are prolj- 

Hyperostoaes Been through ,, . , , . „ «■■■- i^uu- 

aiiEar-Bpeeuium(Dttiijy),^"ly congenital, and in al[ cases their pres- 
ence and growth are painless, while an 
esoatosis is always preceded by inflammation. A subperiosteal ab- 
scess forms over the mastoid, the pus finding its way into the niealuB 
At the junction of the cartilaginous and bony portions of the canaL 
The mouth of the sinus in this position becomes occupied by exube- 
rant granulalionsJTom the bone, which in the course of time gmdually 
become converted into bone. 
Wliat are the symptomB 7 

Hearing is not impaired unless the bony growth or growths are 
large enough to entirely block the lumen of the meatus. The 
Bmallest opening is sufficient to transmit sound-waves. If, however, 
BOoh a small opening is occluded by a drop offluidorbya few scales 
of epithelium or by a small mass of cerumen, the hearing at onca is 
greatly impaired. The presence of hyperostoses will, when purulent 
disease of the middle ear is present with perforation of the drum- 
head, greatly interfere with drainage and render the disease difficult 

What is the treatment 7 

If an exostosis is large and attached by a rather small pedicle to 
the auditory canal, especially if the growth he slightly movable. '•* 
can readily be detaehed by means of a small chisel and extrac 
with a pair of forceps. Exostoses of this character should iJk 
be removed. 
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Oi.-<.',iaiona]ty geesile exostuees are encountered that extend the 
whole lencth of the bony canal and encroach upun the position of 
the drumhead. Under such circumstances it is best to secure addi- 
tional room for the neccBSary cliiBeling by detaching the auricle and 
cartilaginous canal and pushing it forward out of the way in the 
same manner as in the radical mastoid operation. The bony canal 
should be enlarged by the removal of rather more bone than that 
comprising the exostosis, in order Id provide for cicatricial contrac- 
tion during the healing process. If the cartilaginous portion of 
the canal ia contracted, it should be altt up and the parts adjusted 
in position in the same manner as after a radical mastoid or Stacke 
operation. The advantages of this method over attempting to 
remove a large exostosis by means of a dental burr without detach- 
ing the auricle is that not only is more room secured for the manipu- 
lation of instruments, but the parts are more readily cleansed of 
blood, so that a better view of the parts can be obtained at all stages 
of the operation. The more supcrfidal parts of the exostosis are 
very readily removed by a suitable gouge or chisel ; but when the 
neighborhood of the drumhead is reached, it is well tu employ a 
denial burr if the bone is found to lie closely in contact with the 
drumhead. 

Byperostoses are best let alone, even in those cases in which they 
encroach upon the canal to such an extent as to decrease greatly il« 
lumen. If from time lo time the patient becomes deaf from an 
accumuktiun of cerumen between the byperostoses, this should be 
picked carefully away by means of an appropriate iusChiment, The 
syringe should not hr used, because it is often impossible to remove 
fluid from behind the exostoses after sjTinging, and it may be the 
cause of an inflammation of the auditory canal and drum-head ex- 
ceedingly difficult to control. Where the presence of hyperostoses 
seriously interferes with proper drainage in cases of purulent otitis, 
an attempt should be made to effect a removal of one or more of 
the growths by means of a drill propelled by an electric motor. In 
some cases the lumen of the canal may be increased by the use of a 
soft-rubber tube inserted between the apices of the hyperostoses, the 
expansion of which tube causes a gentle and even pressure, and may 
cause the partial absorption of the growths. Applications of iodine 
and ointments containing mercury are worse than ui 
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What foreign bodies are found in the auditory canal? 

Aniinatfi ami inoiiinjale objccta, impaeleil cerumen, laminated 
epirimlial [)1iiKi<. 

What animate objects are sometimes found In the asditoty 
canal? 

Flies and olhor iusecls, the larvse of inseels, and various mouldB. 
What is the treatment 7 

The treatment when the audiloiy canal is invaded by a growth of 
AiqurffHltig, Mucnr, or other mouldE has already been detailed (p. 80). 
Insects can generally be removed readily by means of the ^rinie, 
The larvse of insects are not uauaJly present unless there be suppun- 
tion of the middle ear, but cases have been reported of the presenee 
of maggots within the auditory canal when the drum-head was intact 
and no suppuration existed. Larvae can be killed with chlorofonn 
vapor, and then removed by means of the syringe. 

It should be borne in mind that chloroform is an irritant, and tlitt 
any considerable quantity retained within the auditory canal is cap»- 
ble of producing a blisler ; so that, when employed to kill inseds 
within the auditory canal, chloroform should be used with judgmenl 
and caution. It is not permissible to drop this substance into the 
auditory canal. A part of a drop may be absorbed by a anwll 
amount of cotton, whii^hin turn is surrounded by sufficient absorbent 
cotton to make the plug fit snugly into the canal. Used in this 
manner, the chlorotrirm evaporates from the cotton into the canaL 
and the vapor produces a sensation of warmth and comfort. How- 
ever, if, after a few momenta, the application becomes painful, it 
indicates that the chloroform vajwr has penetrated the auditotj 
canal in too large an amount, and the plug of cottoD should be 
loosened or withdrawn from the canal entirely for a few moments, 
and then, if necessary, reinserted. 

Generally the pain caused by the movements ceases within a few 
seconds after the use of the chloroform vapor, and the insect mny 
then be removed by syringing, or, if nei^saary, with the forceps. If 
the case of ants, wood-ticks, or other insects (hat sometimes attach 
themselves to the canal, or even the drumhead, by their strong 
mandibles or jaws, the death of the insect is not always followed 1? 
a release of its hold upon the tissues. Under such ciivumstano 
the dead body of the insect can be removed only by a pair qL 
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ceps. In the case of the wood-tick a portion of the tissue to which 
it has attached itself may be drawn out with the insect. This is a 
matter of no great consequence when the insect has attached itself 
to a portion of the canal ; but irreparable mischief might be done 
by ill-considered efforts at removal when the insect has attached 
itself to the drumhead. In cases where, because of the nervous- 
ness of the patient or swelling of the canal, it is impossible at once 
to remove an insect that has been chloroformed, the canal should 
be tilled with fluid vaseline or some other bland oil to prevent the 
resuscitation of the insect should the amount of chloroform vapor 
have proved insufficient to have caused its death. 

What inanimate objects are sometimes found in the anditory 
canal? 
Shoe-buttons, pebbles, glass beads, the ends of lead- and slate- 
pencils, and other objects are sometimes placed by children within 
their ears in a spirit of mischief. It is not rare for aurists to find 
parts of an onion or pieces of cotton that were placed within the 
auditory canal by patients perhaps months or years before and for- 
gotten. Among the foreign bodies may be classed impacted ceru- 
men and laminated epithelial plugs. 

How should foreign bodies be removed ? 

Leaves of the onion, wads of cotton, and other soft objects are 
readily grasped by mouse-toothed forceps and extracted. Hard, 
round objects, such as shoe-buttons and glass beads, should at first 
be attacked by means of a syringe. A fine canula should be placed 
in such a position that a stream of fluid can be thrown into the audi- 
tory canal past the object. If careful syringing in this manner fails 
to dislodge the foreign body, a delicate hook should be introduced 
into the canal flatwise between its wall and the object, and an effort 
made to roU the object outward through the canal. Hard, irreg- 
ularly-shaped bodies, that cannot be grasped by the forceps, will 
often tax the ingenuity of the surgeon to effect their removal. 
Efforts at removal should be made with extreme gentleness, for fear 
of injuring the drum-head, and the surgeon should bear in mind 
that rather than incur the risk of doing so it is preferable to detach 
the auricle from the bony meatus by means of an incision made 
posterior to the auricle, and turn the auricle and cartilaginous meMa?" 
forward upon the cheek. By this measure the operator i» 
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nearer to the foreign body and considerable space is gained for 
manipulating the instruments. The auricle can readily be reac^justed 
to itB place, and so secured by sutures aa to prevent any defomiity 
af^r tbe wound is )ie»led. 

In children it is generally necessary to give an ansesthetio, so as to 
BGCure that perfect quieacenoe of the patient necessary for the deli- 
cate and earefiil manipulation of instruments. In difficult cases it is 
best not to prolong unsuccessful efforts tu remove a foreign body, for 
often it will remain in the auditory canal for years without producing 
any serious symptoms. In cases where it has been impoasihle tc 
remove the foreign body at the first sitting tbe canal should care- 
JuUy be syringed each day, and afler all swelling of the auditoi? 
canal has subsided efforts for the extraction of the foreign body will 
finally prove successful. 

Cases in which the uninitiated, by injudicious and uusucceasfdl 
efforts to remove a foreign body, have ruptured the drum-mem- 
brane and caused acute purulent inflammaticai of the middle ear. 
and in which so much swelling of the canal has arisen that nothing 
can be seen, should be treated by frequent syruigings with wm« 
water and by hot fomentations, until the inflammatory symptoCll 
have subsided and tbe foreign body can be seen. No attem^n 
at its removal should be made until every particle of swelling; hs^ 
subsided and tbe speculum can be used without causing pain. In 
many such cases it will he found that careful and daily syringmge 
will fiufiSce to remove the objects 
What are the sabjectiTe STmptoms of impacted cenunen ? 

The patient usually complains that he has suddenly become deaf 
in one ear without any previous symptoms, Tlie explanation of this 
fact is that so long as there is the smallest conceivable openina 
through a mass of cerumen it will be sufficient to transmit sound- 
waves, and the hearing will not be greatly impaired. Sometimes » 
small opening through a mass of cerumen will close from time to 
time during damp weather, and open again when the atmosphere 
becomes dry. This phenomena may be repealed many times, 
patient being only deaf during damp weather. Even when imp 
ccnimcn is present in both auditory canals the patient aaufdl 
comes deaf in one ear first. Under such circumstances the I 
amount of inspissated cerumen may be removed fiwm th« « 
which the hearing is the most nearly perfect. 




DI8EABES OF THE EXTKRVAl. EAK. 87 

What is tlie etiology of impacted cerumen 7 

Increased Becretion of cerumeD ie usuully the resolt of disease of 
the middle ear or of catarrh of the nose aad throat. It is rather 
unusud to find the hearing perfect after the removal uf a masH of 
impacted cerumen. The introduction of irritants within the audi- 
toi7 camd increaaeB the secretion of cerumen. 

This is true of dust^ employments, like coal-mining, stoking, or 
milling. Under such circumstances the mass uf cerumen removed 
may consist partly of coal-dust or flour introduced into the canal by 
the dirty fingera of the workman while endeavoring to relieve the 
irritation of the canal by scratching it. On the other hand, ill- 
advised efforts to cleanse the canal by inserting into it the Bcrewed-up 
comer of a towel or the clumsy use of a match-Htick or ear-apoon. 
When such articles are used, dead epithelial scales and inspissated 
oenimen are thrust deep into the canal, which, if left to themselves, 
would have scaled off or exfoliated and dropped out of the canal. 
Hence the well-known saying that lias come down to us Irom the 
aurista of half a century ur more ago, " An individual should not 
put into his own ear any iuslmmeut smaller than hia elbow," 
What ia the treatment? 

If the mass be sofV, sj-ringing with warm wat«r wilt quickly remove 
it, inspissated cerumen being soluble in water. If, however, the 
accumulation is very hard and dry, and is mixed with a considerable 
proportion of epithelial scales, the mass may be soflened by directing 
the patient to fill the canal with warm water several times a day 
before efforts at removing the mass is attempted. Tliis plan is 
probably advisable for those who have had little experience with the 
maDipulation of instruments within the auditory canal. Although in- 
spissated cerumen is perhaps as readily soluble in water as any other 
bland fluid eicept peroxide of hydrogen, olive oil or a mixture of 
water, glycerin, and bicarbonate of sodium is sometimes prescribed, 
to be dropped into the ear several times a day, to soften inspissated 
oenimen before efforts are made to extract the mass by syringing. 

However, it should be borne in mind that the hearing will be tem- 
porarily impaired iia the result of dropping any fluid into the auditory 
canal when it contains a considerable iiimntity of cerumen, for reasons 
stated above. After the lapse of a few hours the was may in rare in- 
stances have been increased in bulk sufficiently to cause pressure jmin. 
When the surgeon is sufficiently expert with hoQt«a4«svvn%fc,''«.^ 
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never neceasaiy Ifl employ any fluid to soften the cerumen, the removal 
of the hardest and larjteHt apeeimena being the work of only a few 
inomenlB. In certain cases, however, a prescription to soften impaeted 
cerumen mifiht be desirable as a placebo, especially when the patient 
is nervous or the canal is sure from recent unskilful maaipulatious. 

When the impacted eenimen is very hard and firmly fixed within 
the audit-iiry canal, it is probably best not to attempt to remove it 
by syringing until it has either been aoft«ned as described above or 



GroBB^H Ear-spoon. 

the mass has been rendered movable by manipulation with instro- 
ments. For thia purpose the tiii of im Allen steel probe, bent at a 
rifiht angle, or the hook&iriii ..f :i 'lr..^= cnr-spoon (Pig. 57). should 




Work. 



be introduced flatwise between the wall of the canal and the ceninjen 
until it has penetrated a short distance, when the hook should be 
turned into the mass of cerumen and gentle traction exerted. Gen- 
erally there will be detached a small portion of the impacted oeni- 
men, which can easily be removed from the canaL Proceedii^ 
carefully in this manner, it is sometimes possible to remove, even a 
those cases in which the wall of the canal is very senaitive, the entire 
maaa of impacted cerumen witlumt causing even the slightest pwa 
or congestion of the drum-head. It is, however, best to desist u 
Boon as the mass of cerumen is felt to be movable and resort. In tk 
ayringc. For this purpose a small ayriiiBe, holding not more ihani 
drachma, is amply sufficient (Fig, 58). The syringe used by dentiw 
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to cleanse earioua cavities in t«eth is also an admiralile iiistruuicnt for 
syritiping cerumen from the ear. It consists of a rubber bulb of about 
one fluiiiounce capacity, mounted upon a long conical metal nozzle in 
such a manner as to secure rigidity and enable the operator to direct 
the stream from tlie syringe upon any desired point. The stream of 
fluid should be thrown behind the impacted cerumen through the 
opening that has been made by an instniracnt. One or two syringefuls 
of warm water will probabis' NufSce lo remove the greater jwrtion of 
J, „ the cerumen, after which the auditary 

^ cantil i<hould carefully be cleansed of 

™ , . . _ ''"y rcniaining flakes by a dossil of 

absorbent cotton wrapped about the 

% end of an Allen probe and dipped into 

Blate^a Middle-ear Canulu, * solution of peroxide of hydrogen. 
It is perhaps needless to mention 
that the manipulatiori of the maag of impacted cerumen and the 
subsequent syringing should be done under perfect illumination by 
means of a concave reflector (Fig. 26). It is generally unnecessary 
to employ a speculum. A metal ear-spout (Fig. 60) „„ ^ 

will be found convenient to receive the fluid Irom 
the auditory canal during the syringing. 
WiiBt is keratoBis obtutans? 

The name "keratoais obturans" was applied by 
Weeden of St. Petersburg to epithelial larainie im- 
pacted within the auditory canal in contradistinction 
to "cerumenosis obturans," or impacted cerumen. 
In many masses of impacted cerumen there are 
more or less epithelial laminse. The typical lamin- 
ated epithelial plup, however, consists almost en- 
tirely of laminae of epithelium packed one about 
the other. The external end of such a mass is gen- 
erally coveted by inspissated cerumen, which of 
course is easily removed by syringing, when the 
laminaa of closely-packed epithelial scales are 
posed to view, looking not unlike a plug of 
chamois skin. It is impossible to remove such an accumulation by 
Byiinging. It is necessary to effect its removal, layer by layer, by 
means of a hook, a curette, or by forceps. A laminat-ed e^itki^Valt 
plug is corapoBe<l of the homy layer uf One evklUB o^ ^% wa.&^£j^ 
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eatial, wliirh accumiilales, layer by Uyer, within the canal as tbt 
ivault of desi)iiBiiiative inflammation. Afler the removal of a lam- 
inuted epithelioJ plug the niembrana tyiupnni wUI probably be found 
normal in appearance and the hearing be perfect. This is not the 
case when the collection within the cana.! consiate of a cholesteatu- 

What is aural cholesteatoma ? 

The name " aural chuk^teatoma " ia somelimes applied to a tme 
new growth within the temporal bone, similar tn cholesteatomata 
found in other bones of the akuU. Ordinarily, " cholesteatomataua 
masa" nieHiis an accumulation within the auditory canal and I^- 
panum of a mass consisting of epithelial scales, cholestertne crystali, 
and inspissated pua, derived by desquamative inflammation from the 
lining membrane of the tympanum or mastoid cells. 

The presence of cholesteatomatoiis miissea usually causes impaired 
hearing, tinnitus, and sometimes nausea and dizzinesB. The bwy 
Btructnres often become carious as the result of the pressure caused 
by the accumulation of cholesteatomatous material, while the soft 
parts ulcerate from the same cause; so that cholestfiatomatous acco- 
mulatJons are sometimes found occupying large cavities— so large, 
indeed, that in one instance the cavity from which a choIeat«attan» 
was removed involved the greater part of the auditory canal, the 
whole of the tympanum, and a large part of the mastoid and petrous 
portion of tlie temporal bone. 

Small collections of cholesteatomatous materia! arc common at the 
upper and posterior portion of the auditory canal in cases in which 
perforation of Shrapnell'a membrane has occurred. Tlie mass oftCT 
extends into the attic of the tympanum, sometimes into the mastoid 
antrum ; and often causes somewhat extensive destruction of the 
bone and other tissues. Cholesteatomatous masses are usually not 
easily detected at the first glance. Sometimes a small mass pn>- 
jct^ting into the meatus will be the only evidence of the presence of 
a cholestiiatoma of considerable size. If, however, the small m»M 
projecting into the canal be removed, other masses will be found, 
until in some instances a cavity of considerable size will have been 
emptied of its contents. The beginner in otology should be a 
the lookout for accumulations of this kind, and should not con«dr 
his otoscopy completed in any given ease until all viuble parts hv 
received the closest scrutiny and been thoroughly cleansed. 
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What is the etiology of aural cholesteatoma ? 

When the luenibrunii L.vnipani is perforated aa t)ie result of ilisCBse 
or operative interference, the opening in the drum-head generally 
promptly closes. If, howerer, a. large portion of the drum-head is 
destroyed aa the result of loug-cuntinued suppuration, the epi- 
dermis of the caaal proliferates over the margins of the perfora- 
tion and prevents its being filled by granulations ; so that the per- 
foration tends to become pormaneut. Furthermore, under cer- 
tain conditions the epidermis of the canal proliferates over the 
walls of the cavities of the middle ear, and a greater or less ex- 
tent of surface assumes a skin-like character and appearance. The 
entire tympanum, aditus and antrum may become epideruized, but 
generally the epidermis extends but a short distance into the 
tympanum. 

When the attic and antrum become epidermized their lining 
membrane exfoliates, generally aa the result of chronic inflammation, 
and epidermic scales accumulate unless removed until the entire cav- 
ities become filled, as shown in Figs. HS and 90. 

Occasionally the presence of a small collection of choleateatomatous 
material in the attic will cause a small amount of discharge through 
a. fistula over the drum-head, and this scanty discharge, drying 
almost as it is secreted, sometimes forms closely adherent easts of 
the drum-head that might easily he mistaken for the drum-head 
itself. The removal of such casta from the drum-head is generally 
followed by considerable improvement in the hearing. 

Although Toynbee refers to eollections of cholesteatomatous 
material under the name of "pearly or molluscous tumors," and 
evidently thought that they were derived from the epidermis of the 
auditory canal, and Hinton, Kupper and Wendt refer to similar 
collections derived from the epidermis of the dnim-head, yet the 
majority of authors who wrote previous to the last decade taught 
that cholesteatomata were due te the retention of the products of 
inflammation of mucous membranes, Ttie fact that cholcsteatomata 
are not infrequently found within the middle ear when the drtmi- 
head is intact and there is no communication between the auditor; 
canal and the cavity containing the mass seemed to favor this view, 
but it should be home iu mind that perforations of the drum-head 
may persist for years and finally close. 
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DISEASES OF THE MEMBEAKA TYMPAKI. 

Wlien inspecting those parts of the ear visible by otoscopy, 

to what should the attention of tte observer be partic- 

ulaxly directed? 

Krst, the size of the auditory canal and the condition of its wall. 

Kvery little stale of epidorniie or umss of Mrumtn that can possibly 

hide an ahnormal L-nndition should carefully be removed by means 

of a cotton-tipped |)robe. The obserrcr's eye should next seek iba 

umbo or depression near the centre of the dnuu-head, and the glance 
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should then be directed upward along the handle of the maUena 
until Shrapnell's membrane is brought into view. This portion uf 
the membrane should receive the most careful s<?ratiny, an effw 
being made to discover, if possible, the presence of the so-called 
"foramen of Rivini" or anything abnormal in this region. Atlea- 
tion should nest be directed to the condition of the anterior and 
posterior folds, after which the glance of the observer should be 
directed around the periphery of the drum-head. By obaerrin? 
always this or some other definite plan of examination dunr~ 
otoscopy it will hardly be possible that any abnormal conditio 
importance will escape observation. 

Particular attention should be directed to the size, shape 
position of the cone of light, the apparent length and podtion 
malleus handle, and the degree of prominence of the sliort p 
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the color, lustre, apparent thiukneas, curvature, and pusilion of the 
(irum-liead ; as well as the presence or ahaence of perforations, dca- 
trices, chalk deposits, locahzeJ spots of atniphy or thickening, 
polypi, ahsueases, esudation-cysls, or other pathological conditions. 

What clianges occur is the currature of the membrana, tym- 
pani? 

The membrana may bulge outward as the result of pressure from 
fluid within the tympanum, or there may be a localized " pointing " 
of puK at any position on the drum-head. The normal curvature of 
the drum-membrane depends largely upon the tension of the tensor 
tympani muscle. It is claimed that the rctrat^tile effect of this muscle 
is increased after death by rigor mortis, and in certain conditions the 
muscle is constantly contracted during life to an extreme degree. 




An unduly depressed condition of the membrana tympani also 
occurs 83 the result of unequal pneumatic pressure upon its two sur- 
faces, when obstruction of the Eustachian tube interferes with the 
proper ventilation of the tympanic cavity. Sometimes the retraction 
of the membrane is quite abrupt at paints near the periphery, so 
that a sort of terrace is formed at that point. Under such circum- 
stances a bright line will be seen at the point where the abrupt 
I change of curvature occure. Should such an abrupt change of cur- 
vature occur at the petition of the cone of lii;lit, it will appear as if 
broken transversely into two parts, that nearest the periphery 
assuming a crescentic shape. Whenever the membrane is retracted 
as a whole, there is usually some change in the light spot 
loses the triangnlar form because of which it has received 
"cone" or "pyramid of light," and becomes narrow, 
iiere point, or perhaps entirely diaappears. 
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The posterior fold becomes large and prominer 
membrane is greatly rctraeted anil the malleus iianJle foreBh( 
(Fig. 63) or displaced, usually backward (Fig. 64). The two diagrams,! 





le drum- ^^H 
hurtened ^^H 
iagrams,r^^H 



Retracted Membrane, abawlntr fore- 
ehortenfng of malleus batidle, prom- 
inence of Ihe poalerior fold.and vlsl- 
blllly of (be margin of the pocket at 
Von TtuelBOb as It passes forward to 
the manubrium. Tlie light spot is 
ahorteneil, and beyond It anlerloriy 
arc two parallel cuTvlliuear bright 
lines, marking tbe edges of abrnpil; 
depressed areas ortbednim-Ii cad , one 
within tbe other, (Kromuglrl of ten 
Tears, with long-slanding nasal and 
tubal otntructlon: Randall.) 



Left Membrana Tympani of a boy of 
six years wUb iiasal and tubal 
obstruction. Manubrium drawn up 
almost oat of sigbl. the tip belnx 
higher Chan tbe short proceBs: I 
hind it the Incudo-slapedlal Jolnl 
is visible, and below and poclerioiljn] 
tbe dark nicbe uf the round wlDiB 
daw is discernible. There is a liiliit] 
reflection of light near the 
poeillnn, and a stronger ( 
the promoolory Dear tbe stapes I 
(Kandall). 



after Randall (Fi^. 65 and 6G], represent the means by which tl 
apparent shortening of the malleus handle is produced. 





Dtagrani of Normal PobitioD of Mem- DlHgram nf a Retracted Membran* 

brana Tympani, ahowtnglhelnclina- Tympant, showing tbe Dianubrium 

Hon of the manubrluiD and upper drawn almost directly Inward [Rau- 

•egment lo the ails of the auditory dall), 
caual I Ran dall). 

What is myringitifl ? 

Myringitis ia an inflaiumation of the menibnina lympaiii, charac- 
Jarijed hy congestion, swelling, and sometimes ulceration of the 
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membrana tjupani, puin, aud [innitiis ; but hearing is i 
impaired unlcsa the inflammation also involves the entire 
cavity. The pain is increased by movements of the 
front of the tragus, or traction upon tlie auricle ; it is generally 
shooting rather than thiijUbing in character. 

What is the etiology? 

The commonest cause of myringitis is exposure to eold, especially 
(be direct impact of a eolU wind upon the membrana tyuipaui in 
persons whose auditory meatus is unduly open. It is sometiniea the 
result of direct violence, aa, for example, a blow upon ibe auricle or 
the impact of a wave in surf-batbing. In some cases the etiology 
is. obscure, and tlie disease seenia to be the result of struma or of 
the rheumatic ur gouty diathesis. 

What are the symptoms 7 

Severe pain, shooting in character, tinnitus, and more or less 
deafness. Upon inspection, if the disease is seen in its earlier 
stages, the membrane will be found markedly congested at the 
periphery and behind the malleus handle. Large vessels will be 
seen in these positions, and radiating branches will extend from the 
blood-vessels behind the malleus handle to inosculate with those 
coming from the periphery. The surface of the membrane becomes 
lustreless and rough from loosening of itn epithelium, and tliick and 
opaque and of a uniform reddish color from inSltration and increased 
congestion, until all landmarks except the short process of the 
malleus handle are hidden from view, this too finally disappearing 
beneath the swelling, the membrane being, at this stuge of the dis- 
ease, of a lively red color and apparently either flat or actually convex 
in form. As the integument in the neighborhood of the drum-head 
is also congested, it is difficult to make out its boundaries, the red 
and convex membrane appearing not unlike a polypus projecting 
into the canal, for which it has been mistaken. 

In the course of the disease the epidermis eifoliales, wholly or 
partly, and there appears an abundant secretion, which is at first ag 
sanguineous, but later becomes purulent. Exudation-oysts, S^ 
with serum or with pus, Bometimes appear upon the snrfaQ^ 
the dnini-head. Pressure with a probe will indent such coUe< 
of fluid between the layers of the drum-head, and Iha \ar 
tionwill remain visible for some time (Fig. (J"")! irtnckSa 
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1 localised pointiiijiB of pus from within the tynipanuiii. If 
ruptuiT) or are inciBed, ulueis result, which may either heal 
or cause perforations of the druni-head. 

As the inflamuiation subsides the portion of the membrane at the 
umbo is the first to resume its normal appearaDce. The pertplieiy 
of the drum-head and a triangular portion, 
whose base includes Shrapnell'e membrane 
and whose apen is at the tip of the malleus 
handle, remain red and swollen for some 
days. Finally, the swelhng and cungesUon 
disappear from these parts of the membrane, 
the light spot hecomes distinct, and the 
drum-head assumes its normal appearanue. 
Relapses are not of untrequent occur- 

pani.oDH at umbo show- curoDic form ot the disease. UbroDio my- 
ing tLB pilling caused br fingitis Sometimes occurs independently, the 
pressure of a probe, only Symptom beingprogressive deafnesBBIld 
dowu and forward '^'''"K and a feehng of fiilness within the 
(Schwanzei. ear. Ordinarily the disease is only part 

of an inflammation involving the auditor; 
meatus and tympanum. Abscesses sometimes result in perforation, 
and polypoid outgrowths from the tympanum oeiur in chrome myrin- 
gitis, while a more or less offensive discharge is frequently present 
Wbat is tlie treatment ? 

In acute cases pain may he relieved by the application ot leeches 
or the artificial leech in front of the tragus, and afterward by the 
use of hot fomentations. When a discharge appears the parts 
should be thoroughly cleansed by means of a dossil of cotton dipped 
into peroEide of hydrogen, and the membrane should be c 
with a thin coating of powdered boracic aeid. In traumatic casis 
the pain and congestion rapidly subside under drop-d 
of aconite-root administered every hour. A 4 per cent, solution of 
ooeaine should meanwhile also be dropped into the auditory cj 
sufficiently oflen to keep the parts moistened until the pain subs 

For the more chronic cases, that seem to result from a r 
or gouty diathesis, alkalies, with iodide of potassium or n 
sodium, should be prescribed, while for cases where tha d 
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ta result Iroin struma or debility the use of tonics and cod-livt'r oil 
and lliu en [jiloy merit of hygienic measures ahiiulJ tie adviued. 
From what causes may rupture of the membraua tympani 
result ? 

From the direct impact of a foreign body or from !hc instruments 
used in estracting a lureign body. Many cases are the result of the 
sudden compression of the air in the auditory canal produced by 
falls or blows upon the ear ur the discharge of large cannon when 
the patient occupies a position near the mouth of the gun, etc; and 
when the membrane is diseased, from the use (abuse) of Politzer's 
air-douche, or even from violently blowing the nose. 
What are the salyective symptoms of rapture of the mem- 
brana tympanl? 

The subjective symptoms are sudden deafness, tinnitus, vertigo, 
and hemorrhage or a serous discharge from the ear. 
What is the prognoEdfi 7 

The prognosis as regards the restoration of hearing depends 
largely upon the amount of damage done to the other structures of 
the ear. Most uncomplicated cases recover satisfactorily and speedily, 
but sometimes purulent inflammation of the middle ear follows as 
the result of the injury or as the result of injudicious treatment 
What is the treatment ? 

Cleanse the external auditory canal carefully, so as to remove all 
blood-clots or other material that might exert a septic influence. 
Use Politzer's wr-douche if necessary to remove blood from the mid- 
dle ear or little shreds that might otherwise remain between the edges 
of the wound and retard union ; apply by means of the powder-blower 
a thin layerofboracic acid upon the drum-head, and hi the ear eiilwd)/ 
alone until the heating process is complete, unless pain or the appear- 
ance of a purulent dischariie renders further interference necessary. 
What is the etiology of perforation of the membrana tympani 7 

Perforation of the membrana tympani sometimes occurs as the 
result of traumatism or of ulceration from the dermic surface of the 
drum-head during an attack of acute myringitis. Under such circum- 
stances the ulcer is usually central. The commonest cause, however, 
of perforation of the membrane is ulceration from within, the result 
of otitJB media purulenta. 
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What are the Bympboms of perforation of the membrana 
tympani 7 

ExatuLuatiuii by means of the concave mirror and speculum usually 
discloses the presence of the pertbration, whieh, if large, is readily 
seen. In moat cases inflation of the middle ear by the Poliwer 
method produces a charautetistic "perforation whistle," readily 
heard by means of the auscultation- tube (Fig, 45). Indeed, the 
" perforation whistle " is ollen so loud that it can be heard at a dis- 
tance of mauy feet from the patient. If suppuration of tlie middle 
ear is present, pus will escape through the perforation in the fomi 
of bubbles during inflation. 

The Bulyective symptoms vary according to the ^ze and poa^ 
of the perforation and other diseased conditions of the ear that may 
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of ShrapnelVa membrane (Kg. 
It has been present for some tjrae, b 
usually accompanied by couaiderabie 
hardness of hearing, because pundent 
initammation of the attic, the com- 
monest cause of perforations in Shrap- 
nell's membrane, genemUy involves 
sooner or later the articulations of the 
ossii'les and produces leMons whicli 
greatly impair the acuteness of hearing. 
When the perforation is near the eentw 
of Shrapnell's membrane the neck nf 

' the malleus is exposed, while perfota- 
tion through the anterior portion of 
this part of the drum-head, beinf 
directly over the tympanic extremiQ' 
of the Eustachian tube, yields a loud 
perforation whistle. Rivini has de- 
scribed a perforation or foramen li 



brinB away epithelial 
and masses of tettd sec 
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slightly opaque, thickened, e^'^tme in the_ memht^ni flafieida as 
and Injected IRandall), a normal condition. Although such i 

" foramen " is frequently seen just above 
the short process, it is beheved by most aurists to be pathological. 

When a large perforation in the membrana vibrana involves i 
considerable part of the malleus handle, the tip of this process is 
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usually destroyed by neerusis ; sboold, however, the nialleus handle 
become attached to the promontoo'- tbia resnlt docs not occur. 
Large perforations may exist in the raenibrana vibrsns vnthoitt the 
hearing being greatly unpaired, unless ibe perforation he so placed 
as to impair the snpport ihat the membrana normally gives to the 
ossicles. 

What is the prosnosis as regards perfcoations of the mem- 
brana tympani? 

Perforations of considerable size pennit free aoc«ss of duat, cold, 
moisture, and other irritants into the tympanic cavity, and predispose 
the patient to recurring attacks of otitis media. Sometimes the per- 
foration gradually becomes dosed by cicatricial material. Indeed, 
nearly the whole drum-head may be replaced in this manner. But, 
although the tympanitz cavity is by this means protected from cold 
or dust-laden air, fAc acatenexn of hearing is generally moiv or less 
impaired if the sm&ce of cicatricial tissue be large. 

When seen by reflected light dcatrieial areas generally appear 
somewhat depressed below the level of the rest of the drumhead, 
and they are sometimes so transparent that the structures within 
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of Sicglc'B pnauinatic speculum, a, cicatrice will be seen to move 
farther outward than the rest of the membrane. When large and 
very thin and las, n "ballooning" of the cicatrice results (touj in- 
flating the miildlc ear by meaiis of Politaer's air-douche (Fig. 70). 
What is tbe treatment 7 

When all discharge has ceased from the tympanum, an effort 
should be made to close the perforation in order to prevent the 
irritating effects of dual and cold upon the exposed intratj'm panic 
mucous membrane. Closing of the perforation, nben small, can 
be brought about by rubbing its edge from time to time with 
a few fibers of absorbent cotton wrapped about the end of an 
Allen probe and saturated with fuming nitric acid. The acid 
destreys the epidermal scales or cells which otherwise would 
extend fixim the external or dermal surface of the drum-head 
and prevent the growth of granulations. By keeping the edge 
of the opening in the drum-head "raw " — that is, free from epi- 
dermis — by means of the acid, the granulations finally unite in 
the centre of the perforation, which then becomes closed. The 
same thing can usually be accomplished by the method devised 
by Blake, of Harvard, which consists in placing a little disk 
of writing-paper over the perforation, A disk of sufficient sixe 
to cover the opening is cut from ordinary writing-paper and 
ia soaked for a few moments in corrosive sublimate solution 
1 : 5000. It ia ihen placed on the end of a cotton-tipped Allen 
probe and carried through a speculum to the drumhead over 
the perforation. It adheres somewhat finnly to the edge of the 
perforation because of the sizing or glue which all writing-paper 
contains. 

The paper disk acts as a stimulant and support to the granula- 
tions springing from the edge of the perforation, so that they 
finally unite in the centre and the opening is closed. It is some- 
what instructive to note from week to week the chutiging {losition 
of the disk of paper. Roughly speaking, the epidermal scales 
grow from the centre of the drum-head toward its periphery, and 
thence outward along ihe canal, and hence the disk of paper 
which was placed over the perforation in the drumhead within a 
few weeks is seen to be npon the w»ll of the canal. If in the 
meanwhile, the perforation in the drum-head hus not dosed, 
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Fig. 71. 
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another disk of paper should be placed over it, and so on until 
the perforation has closed. 

The closing of a perforation, although it affords protection 
against the irritating effects of cold and dirt upon the exposed 
intrat3rmpanic mucous membrane, and thus prevents recurrent 
attacks of otorrhoea, does not always improve the hearing. In 
fact, the hearing is sometimes decidedly impaired, because of 
the change in the tension of the chain of ossicles brought about 
by the cicatrization. When a perforation is so large that the 
support of the tympanic membrane to the ossicles is destroyed, 
the chain of small bones tends to sag outward by its own weight, 
and the acuteness of hearing is considerably impaired. If the 

Toynbee artificial membrana tym- 
pani (Fig. 71) be so placed as to 
^B^jk give the requisite amount of sup- 

^"P^ P^'*^ when this condition exists, 

considerable improvement of the 
acuteness of hearing will result ; but 
little disks of paper, linen, silk, or 
compressed cotton answer a still 
better purpose, and a thread ma}' 
be passed through the centre of 
such a disk to facilitate its removal 
from the auditory canal. Gruber 
has contrived an apparatus (Fig. 
72) for the introduction of such 
artificial drum-membranes by the 
patient himself, who, after a little primary instruc- 
tion, can usually introduce one in a manner to 
secure the greatest increase of the hearing-power. 
It is astonishing how tolerant the ear sometimes 
becomes to the presence of such objects, which can 
often be used for a long time without any deleterious Contrivance for 
results. It is not a matter of indifference as to the tificial" drums 
material employed in the manufacture of the arti- (Gruber). 
ficial drum-heads. Some patients hear best with 
disks made from one material, some with those made from another. 
When a large cicatrice is present which bulges greatly after 
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inflation — I. e. is very freely movable — the hearing tan often 
be improved greatly by the application of a Bmall quantity of 
contractile collodion (Formula 26). 
Thi! collodion is best applied by 
means of a small camel's-hair brush 
after the inflation of the tympanum. 
The application of collodion ahould 
not be repeated at too frequent in- 
tervals or too mueh applied at oDS- 
time, because pain and myrinKitU' 

Right MembratmTympaul.sLuwfne „ .. 

L aval cicaLrl^ dosing L perf.rs "^J ™"'t- 
tlon in front of (he manubrium, y/f^y ^^^ EO-called artificial drum- 

Of cimlk cic..pir.he .n.i« thirk- ^^'^^ mipiovft the heanng m 

ness of the membrane and slaniis some cases of a,ural diseaM ? 

ont above It on both sutfiieeB. The use of "artificial drum- 
(Froma preparation of Polll«^r'» 1,^^^ ■■ j^j^ b^^k more than half 
[ntheColleBcofPbyaiciana.Phlla- . , ■ ■- .i 

delpbia: Ranaall and Morae,) ^ century, when it was accidentally 
discovered that in certain cases of 
otorrhoea the hearing was greatly improved by pushing s wict 
of eotttin- bat ting inio the ear until it came into contact with the 
remaina of the drum-head, ^oon afterward Toynbee devised the 
"artificial drum-head" shown in Fig. 71. It consists of a littie 
disk of rubber mounted upon a thin silver wire. It should be 
noted that most, if not all, of the '' artificial drums " and " drum- 
heads" advertised in the public prints as aids to hearing are clumsy 
modifications of this old instrument. At first it was supposed tfaiU 
Toynbee's artificial drum-head improved the hearing by covering up 
or closing the perforation in the memhnna tympanL It is now 
known, however, that this and similar devices bring about improved 
hearing by altering the tension of the chain of ossicles, or, rather, 
the foot-plate of the stapes in the oval window. When the chain 
of ossicles sags outward as the result of lack of support-, it can be 
pushed inward by meana of a disk of paper, or when the ten»on at 
the oval window is too great, it sometimes may be diminished h<f 
wedging a hltle hall of cotton above the short process. Probably 
the disk of paper and the ball of absorbent cotton are the 
forms of "artificial drum-head" hitherto devised, and when 
judiciously, are capable of bringing about verj' satisfactory 
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They are infinitely better than Tojrnbee's instrument or any of its 
duincQr and crude modifications advertised in the public prints. 
However, when it is desirable or practicable to instruct a patient in 
the use of such a device to improve his hearing Gruber's device 
(Rg. 72) may prove useful. 

What is the etiology of chalk deposits in the membrana 
tympani? 

Deposits of chalk (Fig. 73) are usually the result of Jong-con- 
tinued inflammation of the membrana tympani. Their presence 
does not indicate that the patient has the gouty diathesis. Only 
when large do they greatly interfere with the acuteness of hearing 
by stiffening the drum-head and interfering with its vibrations. 
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What is otitis media catarrhalia acuta ? 

Acute catan'lial inflammation of t.h« middle ear is an auule inflam- 
mation of the raucous membrane of the tjTnpanum, Eustachian tube, 
and, Bometimes, of the mastoid cells, characterized by increnaed 
secretion of aerum or mucus, but not of pus. Clinteally, cases of 
acute catarrh of the middle ear are divided into two classes: one in 
which the attic of the tympanum and mastoid antrum are involved 
by the diseased process ; and the other, in which the disease is con- 
fined to the Eustachian tube and atrium of the tympanum. 
What other names are applied to the disease ? 

According to the character of the secretions the names applied 
are otitis media serosa acuta, otitis media mucosa acuta, and otitis 
media non-purulenta ; according to the parts principally involved in 
the diseased process: otitis media catarrhalis ex tubse, otitis media 
catarrhalis cum ostitide mastoidje, acute Eustachian salpingitis, ete. 

What is the etiologr of acate catarrh of the middle ear ? 

The disease is in almost all instances the result of exposure to 
cold. Chronic catarrhal affections of the upper respiratory tract 
render many individuals susceptible to recurring attacks of inflam- 
mation of the middle ear, while in many instances carious teeth have 
the same effect. Very oflen the pain commences as a toothache, 
and later on the pain extends to the ear. In many cases the disease 
seems to be the direct result of surf-bathing or of diving into water 
from a considerable height. 

Id coses where acute catarrh results from diving and surf-bathing 
the direct impact of water upon the drum-head produces sufficient 
traumatism to cause the disease. A large auditory meatus, a cica- 
tricial drum-head, or a. perforated drum would render the middle 
ear more liable to traumatism while bathing, and such individuals 
should never dive or bathe in the rough surf without stopping the 
ears with absorbent cotton ; in cases of perforated drum-heads, 
saturate with vaseline or some other oily substance in order com- 
pletely to exclude the water. A]l amphibious animals have valves 
which exclude water from the auditory canal during the time the 
animal is under water, and hunting dogs taught to dive sooner or 
later become deaf However, it is not always the forcible e 
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of even cold water into the auditor}- canal that is responsible for an 
attack of acute aural catarrh. Not infrequently in surf -bathing' 
a wave will strike a bather in the face at a time when lie is swallow- 
ing or performing some other function that o])ens the Kustuchiaii 
tubes, and under such circumstances the water sometimes penetrates 
as far as the tympanum, and if not speedily nanoved, is (rapabh; of 
causing acute catarrhal intratympanic inflammation. An acrcident 
of this kind once occurred to the writer, and was a(!eompanie<l by a 
certain amount of vertigo and syncope, and it seems not improliablc 
that some cases of drowning may be the result of* the entrance of 
water into the ears during surf-bathing or swimming in rou^'h water. 
Occasionally fluid used as a nose-wash penetrates th(^ Kustachian 
tubes and occasions acute tympanic catarrh or even sui)puration. 
although the wash may be as bland and unirritating to the nasal 
mucous membrane as the normal salt solution. Bland oils mav with 
impunity be thrown into the Eustachian tube, as mentioned in the 
section on treatment of chronic catanh of the middle ear ; but 
watery solutions frequently cause mischief The use of such con- 
trivances for cleansing the nasal mucous membrane, as 'riiiidicunrs 
douche, the AUingham douche, etc., are by no nutans devoid of 
danger, and acute catarrh of the middle ear has resulted from simply 
sniffing normal salt solution into the nose and blowinir tlie n(»se 
forcibly immediately afterward, so that some of the fluid reached 
the tympanum. For cleansing the nasal mucous membrane with a 
watery solution, the use of an atomizer is by far the safest mi^thnd. 
Should water reach the tympanum durin.L^ bathinir or a watery nose- 
wash be inadvertently injected into the middle ear whik; clt^ansing the 
nose, Politzer's or Valsalva's method of inflation immediately should 
be employed sufficiently often to free the middle ear from the fluid. 

What is the pathology of acute middle-ear catarrh ? 

The affection in most cases bcirins as a catarrh of the pharyngeal 
orifices of the Eustachian tubes, accompanying similar disease of the 
nose and nasopharynx. If the pharyn^a*al orifice of the Eustachian 
tubes is inspected by means of the rhinoscope at the beginning of 
an attack, the mucous membrane of the tu))e mouths will be found 
80 congested and swollen as to either completely close the tubes or 
at least greatly interfere with the proper ventilation of the middle 
ear. Later on the secretions from the tubes are abundant, becoming 
more consistent in most instances as the disease advances, so tlvivt ^^ 



11)6 ESSENTIALS OF 

bulb of thick glue-like mucuB may project from ihe orifices o! 
Eustachian tubes into the phaiyDs. The mucoiu folliclee are si 
times swollen, giviug a. granular appearatMie to the tube-lips. 

The appearance of the membrana tympani varies somewl 
the commeDcement of the disease. Generally it is pinkish in 
as the result of the congestion of the iuner or mucous layer, 
the mauubrial plexus of blood-vessels is congested. Often I 
membrana is more dull and opaque than it is normally. Oft^n a 
tiue, as fine as a hair, estending across the drum-head, indicates the 
upper level of the fluid within the tympanum (Fig. 74). If the 
fluid within the tym]>aDum is thin and mobile, it will be seen to 
alter its position with tlie movements of the patient or during the 
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use of the pneumatic speculum, when the upper level of the fluid 
often assumes a crescentic shape. By inflating the middle ear by 
the Politzer method the fluid can sometimes be broken into foam 
and the dim outlines of minute air-bubbles discerned through the 
druiD-head (Fig. 75). 
What is tiie prognoBis ? 
The prognosis uiidtr appropriate treatment is favorable. Most 
mpletely recover. In neglected' cases, however, the disease 
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What are the Brmptoms ? 
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will be greater than in simple niTringitis, if, indeed. niyrmgitiH avut 
occurs withoat the inflammadon involving, lo a Gtrlnin exl«nl, the 
entire mucous membrane of the middle ear. There will Ini pmamt 
^nnitus and perhaps vertigo. The appearance of the innmbmne 
varies according to the amount of myringitis present. It may bultie 
outward at certain spots from the pressure of fluid within the tym- 
panum, or the entire membrane may be flattened, or I'viin ImUiiijt 
as the result of the pressure of fluid within the tynipuiiurn. Tho 
color of the membrane may be nearly normal in sppearanoi>. There 
may be more or less congestion about the periphery or the reifiim of 
the malleus handle. In the later stages of ihe iliwiise, if ru|itun) 
of the drum-head be delayed, the swelling of tlie <lnmi-]ioad Ih no 
great that the outline of tlie nialleua handle is Wt lo view and thn 
drum-head is not distinguishable by color frotu the surrounding rod 
and swollen skin of the canal. 
Wbat is the treatment? 

In most eases of acute catarrh of the middle car. if lecn early. It 
is advisable to prescribe J of a grain of cali^inicl conibjiioil with fi 
grains of the bicarbonate of sodium, lo be taken every hour lor n\x 
houra, for the double purpose of securing free cvacuaiioii of (he 
bowels and the alterative effects of the calomel, us it Iiah l>L'i-n nmin- 
tained that small, frequently-repeated doses of calomel have tho 
power of controlling inflammation of mucous memtirnucM, 

The pain is often relieved by the use of Jeeches, One Inrgc leech 
may be made to attach itself upon the skin between the niuHluiU uitd 
the jaw, aa close underneath the auricle ait [lOBsible, or two loaches 
may be placed just in front of the Irague. The artificial leech 
{Fig. 54) may be used lo advantage in the latter position. If the 
' pain extends through the mastoid portion of the temiwral bono, 
; one or more leeches may be applied to this region. It is cus- 
' tomaiy, in eases where there is severe pain, lo apply at least 
three leeches, one in front of the Iragus. one on the maeloid 
as close to the auricle as possible, and one just beneath llie 
auricle in the angle between the jaw and mastoid proi'css. These 
jHtints are selected because they are said to be the positions where 

I the tarculation of the middle ear is most readily depleted. The 
leeches should be the largest procurable, and the wounds should be 
encouraged to bleed for a time after the removal of the leeches. 
A half centurj' ago leeches were much more freely used in tbi 
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treatiueiit of acute aarA catarrh than ut present. Some wnters of 
this period rccomiueDd that an many as teti leeckea be applied to 
the Diargin of the auditor; canal in relays ; tiiat is, that as fast as 
one leech filled and dropped off a fresh leech was applied as neariy 
as possible to the same spot It ia certainly true tkat in order to 
relieve the pain of acate catarrh of the middle ear or myringitis 
tlie blood-letting should be soiuewhat tree, and that little relief 
will follow the use of less than three leeches. The use of leeches 
ill the hyperseniio stage of acute otitis media when the pain is severe 
will not only relieve the pain, but will often also cut short the prog- 
ress of the inflammation. Afler the use of leeches or the artificial 
leech hot applications should be made lo the ear. This can be done 
by filling the auditory canal with hot water and afterward applying 
a hot flaxseed poultice over the auricle, which should be protected 
fri]m direct contact with the fiasseed meal by means of a piece of 
thin linen spread over the surface of the poultice. The poultice 
should be renewed from time lo time as it becomes cold should the 
continuance of pain require it. In many instances, however, pain ia 
more quickly and completely relieved by the instillation of anodynes 
into the ear and the application o?dry heat. 

The patient may lie with the affected ear upon a hot-water bag or 
a bag of hot salt, and one or more drops of a 4 per cent, solution of 
eocene be placed within the auditory canal finm time to time. In 
some cases, however, a combination of morphia and atropia (For- 
mula 28) seems to act better as an anodyne than cocaine. A hypo- 
dermic tablet of atropia and morphia may be dissolved in a few 
drops of warm water and be dropped into the ear. It is best to use 
a certain amount of caution in the use of powerful narcotic poisons 
within the auditory canal, as cases of poisoning have been reported. 
It is a safe rule never to drop into the auditory canal a lai^er amount 
of atropia or morphia than can safely be administered by the stomach. 

It should be borne in mind in using anodynes within the ear that 
when the raucous membrane of the middle ear is exposed, watery 
solutions are more readily absorbed than oily solutions or ointments ; 
but that the contrary is the case when (he drum-head is intact and 
absorption must take place through the surface of the skin ; also 
that inflamed surfaces, whether of skin or mucous membrane, 
absorb anodynes much more slowly than when no infliimmation ia 
present. A 3 jKir cent, solution of cocaine painted upon the e; 
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mueoiis membrane of the midillc far iiuickly relievo the iklIii of 
tympanic neuralgia, and more f^l(>\vly that ut' active intlainiiiatioii, 
but where the drum-head is intai't. a In per eeiit. iiititiiieiii of 
cocaine and lanohn will give greater relief iinni pain than a watery 
solution. However, in either the relief frnm pain i> >«»niewliat 
tardy if considerable inflammatit>ii he present. 

When fluid is present within the tyuipainim an attempt >1mmiM he 
made to evacuate it by the use of the Pulitzer air-dmielie. The no.se 
and naso-phar>'nx should first lie eloansi'd l)y the spray IVoin an 
atomizer containing an alkahne solution (Fonnula I or L'l an<l a piece 
of absorbent cotton, saturated with a 4 jur cent, sojntion of cocaine, 
inserted within each nsisid chamber. After contraction ol' the tiir 
binated bodies has been secured, the nasal cIiMinhers and the vault 
of the pharynx should be sprayed with a 4 per cent. st»lution of anti 
pyrine to maintain the effects of the cocaine ior several hours ami 
relieve congestion of the phar>'ngeal lips ol" the Kustachian tnln's. 
The Politzer air-bag should nowlxi filled with the vapor of menthol, 
chloroform, or Ao/ air, and used irifJi nn tiiorr fom than is necessary 
to free the tube and middle car from mucus. This treatment should 
be repeated once or twice a day, omittini: the usi; of the cocaine and 
antipjTine if the naso- pharyngeal mucous menihranc; he not sulh 
ciently swollen to require it. 

If, notwithstanding antiphlo«ristic and other measures, there is 
bulging of the tympanic membrane, with imlications that a perfora- 
tion is likely to occur, it should be punctured hya panicentesis needle 
at the most prominent point of huliring (u* in the posterior inferior 
quadrant. This operation is harmless if antiseptic precautions he 
observed. The canal should be cleansed hy wipini' it out with a 
pledget of cotton wrapi)ed about an Allen i)rohe ( Fiir. .M), saturated 
with peroxide of hydrogen. It should then ho syriuLied L-ently with 
warm corrosive sublimate solution, I : 2()(mi. Thi^ spear pointed knife 
(Fig. 83), after being sterilized, should ])e tlirust throuirh the nicm- 
brane, or the knife (Fig. S4, c or/) may he used lor the sami^ pur- 
pose. If the malleus handle is not invisi}>le as the result of swelling, 
the operator should make the puncture on a level with t\n\ tip of the 
malleus handle and midway between it and the periphery oi'the drum- 
head, and cut downward as far as i)()ssil)le while the knife is being 
withdrawn. If this tcchnic is observed, it \\\\\ tend to avoid punctur- 
ing the bulb of the jugular vein, which in some cases lies immedi- 
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atfly beneath the mucous meiubrane of the floor of the tympanum, 
wiihmit un intervening lamiiin of bone. Should the vein accident- 
ally be punctured, the hemorrhage for a moment may be quite free, 
but is readily controlled by packing the canal with iadofunn gauze. 

Puncturing a normal drum-head alter the parts have been cocain- 
ized is not a very painful procedure, but when inflamed, paracentesis 
causes severe pain even after the fiindus of the canal has been 
soaked in a 4 percent, aolution of cocaine for ten or fifteen minutes. 
Therefore, if the operation ia perlbmied without a general anses- 
thetic, it should be done with the utmost quickness. The thrusting 
of the needle through the drum-head is sometimes followed by the 
escape of air with an audible hiss. At other times there is an 
escape of fluid which quickly fills the entire cannl ; but in some 
eases there is little fluid secreted for Nome hours alter the operation. 
The canal in either case should be stopped with a loose plug of 
sterile iodoform gauze, which shonid be changed with antiseptic 
precautions as often aa it becomes saturated by secretions. 

The relief from pain occurs in some cases within a few moments 
after the operation. In other cases an hour or more elapses before 
the pain begins to subside. There are but few if any cases where 
no relief from piun is afforded by the operation. 
What Is otitis media catarrhalia Bubacnta? 

The name is sometimes applied to that stage of catarrhal disease 
intermediate between the acute and chronic forms. By enfi-iciite 
catarrh of the middle ear, however, is generally meant an inflamma- 
tion less severe in type than the acut«. Pain is neither severe nor 
long continued, and the patient is deaf only for a short time. The 
attacks occur at frequent intervals. Upon CKamination the mem- 
brana tjmpani is found more pinkish in color ihan normal, and is 
decidedly opaque and lacks its usual lustre. The cone of light ia 
either smaller than normal or has entu-ely disappeared. 
Wiiat is tlie etiologr ? 

The disease is commonest in children as the result of disease of 
the nose and pharynx, hypertrophied pharj'ngeal tonsil being an 
exceedingly cumuiou cause of the affection. Bad nutrition, carious 
teeth, and frequcntattacksof coryza are common predisposing causee. 
What is the treatment? 

The treatment should be directed toward improving the patieat'i 
general health and removing any predisposing cause of the afiectioo. 
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If the teetli are ouiou& tiieyBLould receive the attention of a Bkilfnl 
dectist, while the efforte of the aurist kLuuIJ be carefuU^* dirocted 
toward the removal of any morbid cuuditiuL eriHtiiiL^ in the nose and 
naao-phaiynx, because experience Iivlb aujply deuji^UHCrated tbut in 
most cases attacks of subacute aural catarrh ceurie tu recur a^ 8oou 
as a cure is brought about of the ouueitmiiuut nas<»-jihan'Uirea] dij»- 
ease. The knowledge of thih faa. hi)wever. it uot au excwie fur 
neglecting local treatment of the eare while the uose and uaso- 
phaiynx are receiving attention. 

Adenoid growths and hy{»ertn>phied faucial u»nsils nhould Ije re- 
duced in size, the former by meauti oi' < vottsteiu '^i curette, and the 
latter by the tonullotome or by igui puncture iu the manner descriljed 
in the *' Essentials of Diseases of the Nose and Throat ' ' of thif series 
of compends. 

At each bi-weekly or tri-weekJy viwt oi' ihe jwitient the nose and 
naso-pharrnx should be dean^sed by means «.)f an at(»mizer filled with 
an alkaline antiseptic wash (Formula I or :i;. after which the ears 
should be carefuUy inflated by means of Politzcr's air-batr. If the 
inflammation of the middle ear is not Uh) active, "massaire" should 
be applied to the drum-head and the fwsiclcs l)y the aid of Sickle's 
pneumatic speculum, after which then' should 1»e marie to the 
interior of the nose and naso-jthari'nx an uj'iilication of an it Kline 
solution (Formula 11) in the case of children, or an astriuL^ent 
solution (Formulas 12 and !>) in the case of adults, and the parts 
covered with albolene by means of the spray fn>ni an atomizer. 

The hygienic surroundinflrs of the patient should receive can^ful 
attention, and tonics and c<Kl-liver oil should l»e prtscribe<l in suit- 
able cases. In children catarrhal inflammation is ^'cnenilly of an 
adenoid character; that is. the adenoid iilan<ls and the lymphatic 
elements of the mucous membrane War tin* brunt of the disinist\ so 
that children and youn;r adults do Wfll upun itMline compounds ap- 
plied locally and given internally. Synijxjf the iodide of iron should 
be prescribed for internal use. either with or without cod-liver oil as 
the circumstances of the ciuse seem to re«|uire. while hy|>ertrophy of 
the lymphatic glands underneath the skin ijf the neck or mastoid 
should be treated by inunctions of compound iodine ointment (For- 
mulae 19, 20), repeated (jnly often enough to produce a slight sujwr- 
ficial redness of the integument 
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Catarrh in adults is ofl«n characterixed by inflammation of tl 
mucous glands and interstitial elements of the mucous membrane 
and it 1b in such cases that sedative applicatioDS and astringents 
most useful. The vapors of various volatile subsUnces are some-' 
times applied to the middle ear by means of Politaer'a air-bag. The 
moat ugefiU of these aubstanees are iodine, menthol, and chlorofonn. 
Glass-stoppered bottles, each partly filled with one of these drugs 
(Fonnulse 22, 2a, 24, 25), should be at hand in the aurist'a office, so 
that the Politaer air-bag can readily be filled with the vapor of the 
drug which it is desired to use by inserting the nose-piece of the 
instrument within the neck of the bottle. The vapor can then be 
mode to reach the mucous membrane of the middle ear by Folitser's 
method of inflating the middle ear or by the employment of an 
Eustachian catheter. The vapor of iodine, when thrown into the 
middle ear, acts as an alterative and gentle stimulant, that of men- 
thol as a sedative, while chloroform vapor is probably simply a 
stimulant. It is generally easier to inflate the middle ear when 
the air-bag is filled with chloroform vapor than when it coaUuuB 
simply air. 
What is otitis media catarrhalis chronica? 

Chronic catarrh of the middle car is a chronic non-suppurativfl 
inflammation of the mucous membrane and submucous tissues of the 
middle ear, producing deafness, tinnitus, and sometimes vertigo and 
other symptoms of altered auditory functions. 
Into what forms may this disease be divided ? 

Two, the hypertrophic and the sderotic, which arc generally simply 
stages of the same disease. 

What other names are sometimes applied to hypertrophle 
and sclerotic catarrh of the middle ear 7 

Moist and dry catarrh, hypertrophic and atrophic, catarrhal, and 
proliferous inflammation of ihe middle ear. 
What is the pathology of chronic catarrh of the middle ear 7 

Gradual progressive changes take place in the mueous membrane 
and submucous tissues of the middle ear, similar in character to 
those that occur in the mucous membranes of other parts of 
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I those tbat occur m tiie mucous memt]rancB o! ottier parts ot lOe ■ 
body, and analogous to cirrhosis of the liver, kidneys, or lungs aB4^^H 
sclerosis of the brain and spinal cord, j^H 
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TLe &rst sUun: uf thf diwaae se^oe to bt: & dikutitni and a 
meiil cif lilt laipillartM, witL an eswiaOoa of wnmi whI roumd wBe. 
both ftum the euriace ol die niuuow ueEubrBite «ud alou mto ju 
subetaooe. Tfae capilkriee are eiiRoi^«d. Uk' miuxiiK meiulmne k 
mKoQan and OBcieiiiiUoiic ; aii exadate in toiwianllT Biuistpniiig itb 
surface. The inflammsioTT exndab^ wiihin tiif Bui«uinue uf the 
tnaixiii^ membraue haelf iJMnu&iufi lu^ niuutfOfc of Toimd oelk. vhioh 
prolif^raie and aJao iinTcaae io aiit br a pnweae of e\imgaXiim. so 
thai they are finallj- emverted int" newk-lonued uomioctive ti^ue 
sometiBuee (aostae cordb; bantk. auii meiubrauet^ Bimlkr iii ajipear- 
Mtce to cacatriual tieeue follciving BUjJiiuratiuu. 

Daiins the earlier slaEts ciC the diHtawe liit thicLcned mneoDE 
menbrwie ifi redder and rougher than numia! soft aw) tamilr de- 
pressed trilh llie Biid of a probe. As a retinlt. however, of ihe 
pradoal inereaee of ooniiective tis«ut and the alwurpnon of the more 
fluid parlB ol' the exudate, the muL-oiu tuenihraiie. while mil] njuci 
thk^er than nonaaL ii> pule uiid ijuite Bnnnith, Tith eondiiiui] 
represCTU! a stage iDtennediate between liJTHirtniphy and atrcijiLv of 
the tyiDpanJc mnanne menibnuie. 

As » meehaoieal reaall uf the uhimate eontracn^ion of the newty- 
funnod oonDartJve HMue. die glandalar tJemeui* of die omooH 
membraae diaapi>ear, and it fiuallj rcBeiubiet; luore and more doselv 
" scar-tiasoe. " The nmet.us membrane bet<ime§ Hmooth, thin, and 
secreles bat little fluid. lo Bome caeefc atrophy or aderusis of the 
mocouB merobraue of the I.rmiianum rapidly iiocure widionl tav nre- 
CDBting ata^ of hjpertKiphy. Sueli cases are often the result of 
QphiUs, or they follow pomJenl inflamniation of the mucous mem- 
brwte Trith or wiihoui iierforatjon of the dnun-head. 

It rfionld not be Bnpi«wed that the rfianpea in structure above 
described progress evenly ihroughoot the entire mi»«,us memhrano. 
Often depressed, scar like spote of atrophy are seeu in the mida of 
the rough, succulent, and swollen mucous membiane cha»«etislic 
of the hypertrophic sla^e of chronic aural catarrh. 

Not only are the muftoua and submneoua stnicturea inv-Jred in 
long-tjontinued catarrh of the middle ear, but the bonv structurea 
are affected as well, and, ultimately, the labi-rinih hIso, The («vliy 
of the tympanum senerally becomes mora nmniy, and aa a result of 
interference with the nutrition of die parts chalk Jopoaiu take place 
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in the deeper layers of the mucous membrane close to ihe booe, in 
the memhnuia tynipani, the membmue of the round and oval win- 
dows, and in the ligaments and cartilages connected with the oesicIeR, 
The oasLcleti frequetitl; become ankylosed, and adhesions form whidi 
bind them to one another or to the surrounding bony walls of the 
tympanum, while bands of newly-tbrraed connective tissue may ex- 
tend across the tympanum or mastoid antrum. The memfarana 
tympani and manubrium sometuncs hecome 
Fia. 76, adherent to the promontory (Fig. 76). 

Ordinarily, catarrh of the middle ear is but 
part of a diBeaaed process involving the noae, 
throat, Eustachian tubes, and mastoid cells. 
The stage of the disease and the degree of in- 
flammation may vary in the different parts 
affected. In many instances the Eustachian 
tube is the first part of the middle ear affected, 
' Seiss claiming that chronic Eustachian salpin- 
iha Mauubrium lo the S'"'^ " '^ ^^^ ^°^^ frequent ear disease occut^ 
Promoniory (Polliiieri. ring in the Eastern United States. " ' In Bomfl_ 
instances the disease progresses bycontinui^i 
of structure Irom the pharyngeal mouths of the Eustachian tube into 
the tympanum ; while in others stenosis of the tube, from swelling 
of the lining mucous membrane or accumulation of secretions, inter- 
feres with the proper ventilation of the tympanum, thus producing 
a partial vacuum within the cavity, a conataut " dry-cupping," aa h. 
were, of the tympanic mucous membrane, with consequent engorgfr, 
ment of its capillaries. I 

What is the etiology of otitis media catarrhalis chnmiea ? 

It is generally the result of an extension of a similar disease of tbs] 
naso-pharyns through the Eustachian tubes. The chronic conditioi 
may become established after repeated attacks of acute catai 
inflammation of the middle ear. Carious teeth seem to cause chroiii^ 
catarrh of the middle ear, probably as the result of reflex irritatioiLX 
Syphilis sometimes causes chronic catarrh of the middle ear, ball 
more ofien suppuration occurs as the result of diphtheria, n 
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scarlatina, or typhoid fever. Those constantly espoged to loud 
noises aa tile resuU of working at certain trades, like builer-making, 
are especially prone to lose their hearing from chronic catarrh of the 
middle car. Syphilis, scrofula, and any condition of lowered vitality, 
inherited or acquired, may be enumerated as predisposing causes of 
the disease. 

What are the Bubjective symptoms of otitis media, catarrhalia 

chronica? 

Gradually increasing deafness. The decrease in the power of 

hearing is, however, by no means uniform. Successive attacks of 

subacute exacerbations of the catarriial inflammation produce com- 

itively great iuipainnent of the hearing- power, which in turn 

lewhat improves. In this manner the disease progresses, the 

ing being better or worse from week to week, hut becoming 

ire or less impaired from year to year. Many patients hear better 

ing dear, dry weather than on rainy or damp days. The acut«- 

of hearing may not decrease to the same degree for all sounds, 

[any patients hear a watch tick at almost the normal distance, but 

hoar spoken words very indistinctly, A common remark from such 

patJentB is that ihey hear the sound of the voice distinctly, but are 

unable to distinguish the words spoken. In other cases the impair- 

'toent of hearing is most manifest for musical tones, like those emitted 

a tuning-fork. 

of fulness and discomfort within the ear, sometimes pain, 
and certain modilicationa of the hearing are not uncommon during 
the conise of chronic aural catarrh, the commonest modification of 
the hearing-power being piiracmu Willisii. or increased hearing- 
power in the midst of noise, as, for example, when the patient is on 
a moving railroad train. This phenomenon has been ascribed to 
great rigidity of the ossicles and contraction of the tensor tympani 
muBole, and it is claimed to be of somewhat sinister import as to the 
ultimate effects of treatment. 

DMacoutnia, or dysmlheina acouttica, is a condition in which loud 

noises, or even those of moderate intensity, cause painful sensations. 

.When the patient hears his own voice, somewhat altered in chanicter 

' pitch, as if it came from a distance or through the tissues of his 

the symptom is called '^aulirphonp." Paracum duplicata and 

u diplocvia are names given to the phenomenon in which 
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tlio patient hears sounds aa if repeated twice, the second sound 
seemiiiir sumewhat like an echo of the fint. Probably in most easeg 
of chronic catarrhal deafnesK Mundii are not only altered in intewsiiy, 
but alao in pitch and character as well. It is difficult, however, to 
obeerre any subjective alteration in the character or pitch of musical 
notes, except in the case of niuaieiana who are deaf.oniy in one ear. 
In such ca^es not unfrequently the note of a tuning-fork will seem to 
be of a different character and pitch when sounded before the deaf 
ear from that emitted by the same fork, when sounded before the pa- 
tient's normal ear. When subjective alteration of the character and 
pitch of eounds is sufficiently manifest to be a source of discomfort to 
the patient, the name pteudacmama. or false hearing, is applied. 

Tinnitus, subjective ringing or hissing sounds heard in the ear, is 
a symptom of aural catarrh rivalling in importance even progressive 
hardness of hearing. It is sometimes the only symptom of which 
the patient complains, the fact being that, although he is somewhat 
deaf, yet his hearing is still sufficiently acute for the ordinary pur- 
ptses of his life and occasions no discomfort whatever. Such patients 
are, some of them, actually surprised when teals of their hearing 
demonstrate that it is defective. This is especially the case when 
only one ear is diseased. Tinnitus is usually worse at ni^ht, and it 
may not be present at all in some cases during the daytime. It is 
subject to great variations in degree in some cases of aural catarrh, 
disappearing for months at a time and then reappearing. Usually 
tinnitus becomes more annoying aa the disease progressea. Involve- 
ment of the labyrinth may increase or decrease tinnitus according aa 
the nerve-fibres are simply irritated or are destroyed. 

Vertigo is commonly a symptom of chronic otitis media, usually 
transitory in character In all cases It ia probable that aural vertigo 
is dne to some condition within the semicircular canals of the laby- 
rinth : generally it is simply an alteration of the normal interlaby- 
rinthine pressure produced by increased tension cserted through the 
fenestra by fluid within the tympanum, or by a contracted tensor 
tympaoi through a rigid chain of ankylosed ossicles. Only when 
itruclKml chaiigrs have occurred to the tissues within the labyrinth 
should the name " Meniere's disease" be given to a condition which 
otherwise is simply aural vertigo and one of the symptoms of dis- 
ease of the middle ear. 
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What are the objective symptoms of otitis media catanhalis 
chronica ? 

The most iiuportant obja^tive sjiripi'uns are thiwe revealed by 
inBpeution of tlie membniiia Ij-mpani, a*:*nainitiH ihe cotutit^'on of 
the EuBtachian tubes, aud t<«ting the hearing by means of the voioe, 
the watch, and tuning-forkB. 

Altliough the condition of the membrane is not invariably an in- 
dex of the condition of the tv-mpaimni, jet certain inferences may 
be drawn from ita appearance that arc all the mure valuable because 
it is the only visible part of the Ij-nipanum. The lustre and color 
of the dnitn<hcad may be nearly nurmal both at the comuiettcenicnt 
of chronic otitis media and also at a stage of the diseaite when th« 
atrophic changes are not far advanced. In the latter condition, 
however, the niembrani! is generally abnormally translucent, so that 
a red reflei from the promontory Ls diw«niible, and also the otitlinea 
of the descendinf! process of the inctis, the incu4o-stapcdia1 art.icula' 
tion, and, sometimes, the crura of the stapes. During the hyper- 
trophic period of catarrh of the middle ear evidences of involvement 
of the drum-head are usually not lacking. There maybe patches of 
opacity, or the whtje drum-head may have |i«t its tranHluccncy and 
appear white, rough, thick, and opai|ue. The light spot may not 
occupy its nonnal position as the result of an indmwing of the drum- 
head, or it may be smaller than normal liecaiute of a roughening of 
its smface, and from the same caose or from local depressions it may 
divide into two or more maculae. If the druin-hcad is greatly de- 
pressed, a light spot sometimes appears over the short process, which 
pnyects outward throngh the tightly-drawn tissues like the knuckle 
of a finger. The handle of the malleus ie, under such circum stances, 
"foreshortened," appears shorter than normal, or it may be drawn 
so far backward as to lie almost horizontal beneath the posterior fold. 
Spaces abnormally white and opaque may be interepersed upon the 
same membrane with spots abnormally thin and translucent 

It is always a matter of considerable importance to determine the 
realiency and tension of the membrane. This may be efiected hy 
observing the movements of the drum through Siegle's pneumatio 
specnlnm (Fig, 35) dnrine rarefaction and compression of the air 
within the auditory canal. When the airwithin the canal is rarefied 
hy means of this instrument, a drum-head so far indrawn that it 
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rests upon tbe promonUry may be suckeil outward until it appeaift. 
like n ballwm, a groove upon its convex surface iadicadng t1 
position of the mulleus handle. Soiuetimes isolated areas upon tht!,' 
drum-head will exhibit abnormal mobility. Ordinarily such spoil 
are cicatnvee formed by the closure of a perforation. ,Tbi9 appear- 
ance may be produced, however, by localized atrophy. 

Deep localized depressions are found at spots where adhesions 
have occurred between the membrane and promontoiy (Fig. 77), 
fiueh spolfl appearing much darker than the 
surrounding area. Sharply-defined deposits 
of chalk, more especially in the posterior half 
s of the drum-head, are not uncommonly seen 
(Pig. 73). 

The patency of the Eustachian tube is tested 
by the PolilMF method of infliition. During 
the earlier slagea of the disease the tubes are 
a smuii DopraaBed usually Homewhat obstructed, but during the 
CIcatrii aitflCheii to |a(er stage they are abnormally patulous. A 
^protnonioiT (ttan- fnvorable prognosis may be given the pati^t 
if after inflation of the tympanum the hearing 
is greatly improved. Under Hueh circumstances the impairment of 
heariitg is largely due to obstruction of the Eustachian tubes— a con- 
dition amenable to treatment. If, however, the tympanum is easily 
inflated by the Politaer method, and there results considerable out- 
ward movement of the membrana tympani without much improvS' 
ment in the hearing, the prospect of speedily improving the 
ness of hearing without operative interference is not enconragJDg. 
In the hypenemic and hypertrophic stages of catarrhal deafnt 
hearing for the voice is usually proportionately better than for the; 
watch and tuning-fork ; in the atrophic form of the disease, hoW' 
ever, the reverse is usually the ease. If only one ear 1 
vibrating tuning-fork placed on the vertex, forehead, or teeth 
(Weber's method) is heard best in the affected ear so long as the 
functions of the auditory nerve and labyrinth are unimpaired. 
When, however, serious involvement of the labyrinth hag oocuned, 
tiffiue-eonduction, as tested by Weber's method, will be found greatly 
diminished or even abrogated upon the affected side. Before in- 
Tdvement of the receptive apparatus has occurred a vibtstilig 
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tuning-fork with ite baadle u]iou tlie mastoid will be heaiTil better 
. than when its vibrating tines are held in front of the ear (Einne 

negative). Rinne'a test is positive when the kbyritith is geriougl; 
) JDVolved, and under such circumstances hearing both by tissue and 

aerial conduction is more greatly impaired for the higher notes of the 

musical scale than for the lower notes. 

What is the prognosia ? 

I The prognosis is only favorable in caaea in which the disease has 
[ not progressed beyond the early hypertrophic stage of the disease. 
' Fluid exudates will be absorbed as the result of treatment, and 
nmpie inflammation of the mucous membrane of the tympanum 
will disappear. The prognosis is all the more favorable if the dis- 
ease is the result of pathological conditions within the nose or naao- 
pharynx, because in such cases, when the nose and throat are restored 
to a nearly normal condition, chronio aural catarrh of recent origin 
usually subsides as the result of appropriate local treatment The 
progress of the disease can, in most instances, be delayed, but when 
new connective tissue has fbrmed it remains, and atrophied parts 
cannot be regenerated. The prognosis is generally hopeless, so far 
as improvement of the hearing is concerned, in cases in which the 
labyrinth is seriously involved. 
What is the treatment ? 

An effort shuukl be made to improve the hygienic surroundings 

of the patient, and to so improve bis general health as to render 

^ htm less liable to contract colds. The nose and throat should, if 

I necessary, receive appropriate treatment. Hypertrophies, ecchon- 

' diDses, and exostoses of the nasal chambers and adenoid vegetations 

in the pharyngeal vault should be removed ; liy^iertrophied faucial 

tonfiils should be reduced to their normal dimensions by means of 

the galvano-cauterj'. 

Tri-weekly, or even daily, inflation of the Eustachian tubes is of 
great importance. Fur this purpose Politzer's method should be 
employed, when possible, in hypertrophic cases. In atrophic cases, 
however, the irritation produced by the introduction of the Eustachian 
catheter is sometimes of marked benefit. Either simple air or air ' 
gatnrated with the vnpor of chloroform, iodine, or menthol may be 
need Ibr producing the inflation (Furmulm 22, 23, 24, 25). 
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In (Mises where the Iftbjrinth ia involved Politaer's method of 
inflatiou should be used with extreme gentleness if at fllL Ordi 
rily the Kustachiaii tubes instead of being contracted are widely 
dilated, and the violent use of Politzcr's bag causes & mast anpleas- 
ant sensatiun to the patient and an immediate decrease in 
inj! power, which gradually grows worse from repetition of the 
treatment. 

Many cases of atrophy not Ujo far advanced are greatly benefited 
by a spray of menthol in fluid alboline (Formula 7) thrown into 
the middle ear by means of the Eustachian cathetor and atomizer. 
After introducing the catheter and applying the auscidtation tube, 
the patulency of the Eustachian tube is tested by means of Politser's 
bag (Fig. 49) and the nozzle of atomizer inserted witliin the prus- 
imal extremity of the catheter. In cases where the ElluBtaGhian 
tube is widely diluted the spray from the atomizer will be heard to 
enter the tympanum ; but in most instances it enters the Eustachian 
tube for but a short distance except during the act of swallowing by 
the patient. After a time a certain amount of oil condenses in the 
catheter and EnslAchian tube. This should be blown s& far up the 
tube as possible by incons of Politzcr's bag. 

It ia convenient lo use an air receiver to work the atomizer in 
order to secure steodineBs of its tip when inserted into the 
catheter, but with a little care an ordinary hand atemiKer may be 
employed without inconvenience to ihe patient. It ia doubtful if 
a large amount of the oil actually enters the tyni)>anum in the 
m^orily of instances, and an excessive quantity if present would 
be removed when Politzerization is employed after the iwe of 
the atomizer, and hence the method is entirely free from danger. 
When the Eustachian tube is contracted, the oil seems in some in- 
stances to act almost like a Eustachian bougie and secures dilata^on. 

The iitjcctiuri of watery sulutions into the middle ear has nearly 
been abandoned ; but in cases of chronic catarrhal Eustachian sal- 
pingitis injections of weak alkaline solutions (Formula 1 or 2} into 
the pharyngeal mouths of the Eustachian tubes by means of Seise's 
catheter syringe (Fig. 78) may be useful for the removal of mssses 
of glue-like mucus. Strictures of the tubes may be dilated by care- 
fiilly passing a Eustachian bougie through the stricture, but the use 
of this instrument requires the utmost uaie to avoid a disastrous, or 
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even tktal, result iroin emphyse 



jult ut' tearing the tubal 



a membrane. 
Nest in importance lo inflation of the middle ear is sj'Stematic 
massage by means of Siegle's pneumatic s|)eculum (Fig. 35), by 
means of which the air within the auditury canal 
can alternately be rapidly condensed and rarefied, F'o-'a 

and motion be thus imparted to the memhrana 
tympani and ossicles. This procedure is almost 
invariably followed by an amelioration of tinnitus 
if this symptom be present, and it probably con- 
stitutes the most gatisfactorj' treatment for this 
annoying symptom, although freezing the tissues 
over the mastoid process by means of the spmy 
&om an atomizer containing ether, and eshaiistitig 
the air within the auditory canal by a plug of oiled 
absorbent cotton, sometimes yield good results. 

Systematic massage of the middle car by means 
of the patient's finger tips isof the greatest value, 
for whilst it is somewhat dangerous to instruct an 
individual to inflate his middle eare by Valsalva's 
method, as its frequent use is liable to be followed 
by atrophy of the drum-head and inereased deaf- 
ness, auto-massage with the finger tips is entirely 
harmless, and may be used for the relief of tinni- 
tus whenever it becomes annoying. The forefin- 
ger should be slightly moistened and slipped into 
the meatus with the nail toward the tragus. With 
rapid piston-like movements of the finger tip in- 
ward and outward a patient can easily exercise al- 
ternations of pressure and rarefaction of the a 
within the auditory canal, and hence massage the 

^m intra- tympanum almost as thoroughly as if a pneu- 

^H matic speculum were used. He may be instructed 

^H to employ the method several times a day with in- 

^H creasing relief to the ear of tinnitus in many in- 

^H stwnces, and generally improvement of the acute- 

^H nesa of hearitig. It is seldom that the method fails to afierd at least 

^^m temporaiyrelief Iroffi the feehng of fulness or pressure within the ear. 

1=^ 1 
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PboDO-maSsage, by meaDS at aouniis conveyed tu tLc ear tliroug^j 
rubber tubes tKim various musical instruments or Bimil&r contrivanceitfl 
has been employed in the treatment of catarrhal deafoess and tinDi-^ 
tus. If the ears of an individual with catarrhal deafuesB be suVl 
jected for a length of time to musical tones of about the game piu^l 
aa the tinnitus Irom which he suffers, the aalyective noises yn^ V 
either entirely disappear or be greatly alleviated, probably si 
suit of fatigue of the portion of the internal ear adapted for the per- 
ception of sounds of that pitch. This method of treatment, which 
recently waa used somewhat estensively, has been largely abandoned 
in favor of more rational methods. It ha^ Utile to recommend it. 

Pneumo-maasage with electro-magnetic and other machin 
ble of producing rapid alternate rarefaction and condensation of tl 
air in the auditory canal is undoubtedly of benefit in a large propo 
of chronic middle-ear catarrhs, but is probably in no nay supeiiorl 
to massage with the pneumatic speculum or the tip of the forefinger<] 
of the patient or surgeon as described above. The same remaifc I 
also applies to direct massage of the chain of ossicles by means of '1 
a spring probe the cup-shaped end of which fits over the short prc^4 
cess of the malleua to prevent slipping; and also to the so-csiUedrfl 
"internal massage," where short, sharp pufis of compressed ajf'l 
from an air-receiver are, by means of an "automatic cut-off 
rapidly worked with the tip of the thumb, thrown through I 
catheter into the Eustachian tube. Between the automatic cut-off J 
and the catheter may be placed an atomizer, a nebulizer, or any othfiB 
instrument capable of medicating the compressed air employed. 

The wedging of a little bull of absorbent cotton into the spa 
above the short process of the malleus, where its weight and pienj 
sure serve to eon!(t«ntly push outward the malleus-handle and the 
long process of the incus, thus diminishing pressure on the stapes, 
in a certain number of cases will afford efficient aid ir 
of tinnitus and hardness of hearing. The little mass of c 
should be moistened with a suitable antiseptic solution, no that it | 
can be moulded to the parts when inserted above ihe malleus~I)i 
and may with benefit in certain cases be worn for several n 
a time. It is not readily dislodged from its position by i 
either with the pneonatic sficcuhim or the finger-tip, and e( 
gives immediate and ultimately permanent relief from ti 
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Tensiou of the trauauittiug appitratus of tlie middle ear may also 
be decreased by operative procedures, sucb ns repeated paraceot^sea 
of tlio drum-head, tenotumy of the tensor tyintiani and stapedius, or 
removal of the membrana tympani and one or more of the oaaiclefl. 

The head ooisea complained of by patients are almost as numer- 
ous as the individuds affected, but may be divided into three classes 
—the pulsating, the contiimous, and sounds more or less elaborated, 
like the ringing of bells, music, and words and seut^iicea utl^red 
with more or less distinctness, the latter eluss only being referred lo 
a point outside the head. 

Tinnitus U more often pulsating than patients are willing to admit 
until the faet is demonstrated to them by placing the hand upon 
their pulse and beating time to it with a finger. Sometimes the 
result of anfflmia, or more wrely of an aneurism, pulsating tinnitus 
ordinarily indicates arterial congestion of the middle ear or of the 
labyrinth. The differentia! diagnosis between the two eonditiona 
can be made with a limited amount of accuracy by pressure upon 
the carotids or on the vertebral arteries at the point where they cmsa 
the atlas, because a branch of the carotid supplies tlie tympanum, 
and a branch of the vertebral supplies the khyrinth. 

The fiunt pulsating tinnitus due to anicmia is diminished by the 
patient's lying down, and in many instances can be permanently 
cared by hygcnic measures and suitable tonics, among which the 
well-known pil. sumbu! comp. is especially useful. Pulsating tinni- 
tus doe to congestion, on the other hand, may be alleviated by the 
bromideiS, of which, for a reason that will appear below, dilute 
hydrobrotnie acid, in doses of from 15 to 60 droits three times a day, 
is probably the best. 

The eartier stage of chronic catarrh of the middle ear is ordina- 
rily accompanied by tinnitus, generally constant in character. Later 
on, as deafness becomes profound, tinnitus often disappears, proba- 
bly as the result of diminished sensibility of the internal car. Tin- 
nitus due to middle-ear catarrh is sometimes alleviated by large 
doses of the bromides; but better results can be obtained in a 
limited ntmiber of cases by the patient taking after meals, for a few 
weeks, a pill containing ^ grtun of nitrate of silver, ^ grain of 
extract of hyosuyamua, and ^ grain of strj-chnia. 

Inflammation of the external auditory canal, foreign bodies, im- 
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pacl«il cerumen, and polypus are capable of producing tinnitus, and 
in rare caaea vertigo, nausea, cough, or even epileptiform convulBiona. 

Not always is tinnitus the result of diseases of the ear, but rather 
is a reflex pbenomenun due to the irritation of some correlated 
region— the nose, teeth, or more frequenUy the digestive tract. 
Just as acute dyspepsia is ordinarily accompanied by vertigo, so the 
more chronic ailments uF the digestive tract sKiraetinies occasion 
a tinnitus the cause of vihrnh is little suspected. The manner in 
whieh disease of the digestive tract, teeth, or nose produces tin- 
nitus is, as pointed out by Woakes, through the nervous connec- 
tion, more or less direct, of these organs with the inferior cerviail 
sympathetic gwiglion, which supplies the nervi vasorum to the 
occipital artery and lis bratich, (he internal auricular. Irritation 
of the inferior cervical sympathetic ganglion would cause tinnitus as 
the result of dilation of the arterioles of the cochlea, which, at first 
pulsating, would afterward hecome constant in character as the result 
of trophic c}ianges resulting irom increased blood -supply. Quinine, 
the salicylates, and certain other drugs are capable of producing 
tinnitus, either as the result of aunil liypeneniia or by their tosic 
action upon the internal ear. There is also reason to suppose that 
in lithiemia the products of indigestion esert a similar action in the 
production of tinnitus. It is therefore in cases where dyspepsia 
and lithicniia have done their share in the production of tinnitus 
that acids, including hydrobromic acid, are especially useful in con- 
trolling this annoying symptom. Five-drop doses of concentrated 
nitro-muriatic acid in a glass of water after meals sometimes affonl 
speedy relief from head-noises hy freeing the blood of nric acid. 
Proper regulation of the diet, regular exercise in the open air and 
sunlight, as hy bicycle-riding, will, in cases where there is neithec — 
disease of the ear, nose, or leeth to account for tinnitus, gcnon^3 
r^ult in a disappearance of the head-noises. 

The more elalwrated subjective sounds, heard as if produced a 
aide the body— such as the ringing of bells and spoken 
are the result of disease of the ear acting on an easily e 
brain. Some of the cases are at least on (he Imrder-llne of insanity, 
and not only hear voices but see visions, either religious or otherwise 
in character. Benefit sometimes results from treating the concom- 
itant anral disease. 
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Wbat is otitis media snppnr&tiTa acuta 7 

Acute piimleut inSamiUiitiuii of tlie middle ear u, as lU iianie im- 
plies, all acute purulent iiiflaiuiiiatiua of the luucuus membrane of 
the tymputium, and usually aW of that of the Eustachian tube and 
mastoid eeOa. 
Wliat is tlie pathology? 

The tjinpauie muwiifl membrane b of a bright-red color, mucli 
swollen and devoid of its epithelium. There is cellular and serous 
infiltration of its coDnective-tiaeue layer, and muuh enudation of 
maL-o-pus or pus from its surface. Perforation of the membrana 
tympani occure in the majority of cases, the pus being then dis- 
charged through the perforation into the auditorj' meatus ; occaaon- 
ally the discharge is tinged with blood. 
What is the etiology? 

Generally the diseai* is the result of a cold or of traumatism, or 
it may occur as a complication during diphtheria, scarlatioa, small- 
pox, measlea, and typhoid fever. Not unfrequeiiilj the disease is 
caused by aj'philis or tuberculosis. Purulent inflammation of the 
middle ear is very common in children. Carious leeth and naso- 
pharyngeal disease are predisposing causes of the aflection. 
Wliat are the symptoms 7 

An attju^k m ushered in by pain in the ear, shooting over the side 
of the bettd. Sometimes the pain ori^natcs in a diseaited tooth 
and extends to the ear. Chilly sensations and fever are sometimes 
present, the temperature reaching as high as 102° or 103° F. The 
ear feels full, and there are tinnitus and deafness, the pressure of 
confined pus upon the secondary membrane sometimes interfering 
with the functions of the labyrinth. When perforation takes place 
there occurs a. rapid alleviation of the pain, tinnitus, and deafness. 

The appearance of the drum-head is that of acute myringitis. At 
the end of a few hours to several days, or even weeks, from the 
heginning of the aUack. a bulging at some point upon the drum- 
head indicates the position where the pus will burrow its way 
through the membraiiu. When, however, the attic and mastoid 
antrum contain pus which, because of swelling of the mucous 
membrane about the ossicles, cannot readily drain into the atrium 
of the tympanum, this pus will sometimes burrow underneath 
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the skin uf tlie ikudiury c 
point witliiu the canal or beliind the auriule. Those cases in which 
no perforation occuib run a tedious course, and some pemiaaent 
impainuent of the hearing usually ensues. The duration of the 
disease from the oreuirence of a perforation to its closure is very 
variable. In cases where the perforation occurs early it may remain 
open only for a few days. Three or four weeks are ordinarily required 
tor the closure of a small perfon 

If the perforation is large, it will probably remain open long B.fU 
suppuration lias ceamd, to finally close by cicatricial material desti-l 
tute of all fibres of the membrana propria, and will bulge in 
and outward with the varying intertympanic pressure. 

Extensive destruction of the structures of the middle ear s 
times occurs during acute otitis media. This is especiaUy apt I 
talce place when the disease appears as a complicalion of scarlatina^ J 
variola, or diphtheria. The whole of the drum-membrane and aKa 
of the ossicles may come away within a fen days from the onset of V 
the middle-ear disease as an enormous slough. In other cases olcep-fl 
adon, starting from the perforation, proceeds more slowly, but .H J 
accomplishes equally disastroua results. Inflauimation of the mastoid J 
is occasionally a serious complication of acute otitis media, and the' J 
labyrinth sometimes participates in the purulent inflammation of I 
the tympanic cavity, the ultimate result in such cases being neoally 1 
brain-abscess and death. 

Wb&t is the prognosis 7 

The prognosis of acute purulent inflammation of the middle ear, 1 
when it occurs in an otlierwiae healthy individual, is usually favor- I 
able. The disease, however, frequently assumes the chronic formi ' 
and in tuberculous individuals this is the usual outcome o 
affection. 
What is the treatment 7 

In the early stages of the disease leeches, hot applitaUiona, aod 
the other measures for the relief of pain already specified are naefid 
for the relief of pain in catarrhal inflammation of the middle ear. 
Paracenteaia of the membrane should be done as soon as btdging 
occurs. The cut should be 2 or 3 millimetres long, and should be 
made with a paracentesis needle through the point at which the 



DIWKASES f 



TilK 



127 



^Vhilgin); occurs or in (he posterior qnadrdiit of the mcubrana tjin- 

^■;}))kni. When tbere is considerable sweHing of the upper posterior 

^B;ii&rt of the auditory canal, indicating the presents of pus beneath 

K^ ths skin of this region, the thrust should be through Shrapnell's 

membrane, and the needle be so withdrawn that its point will cut 

tlirough the swulleu tissues at the upper posterior portion of the 

canal to the bone, in order to secure free drainage. 

Ai\£r incision of the drum-meuibnine, or when rupture has oe- 
eurred spontaueously, the major part of the pus witliin the auditory 
canal should dailj'be removed bymeansof absorbeut cotton wrapped 
about the end of a probe, and the pus within the tympanum expelled 
through the opening in the drtim-head by the Politzer method of 
infiation. Af^cr tliis has been accomplished the auditory canal should 
be cleansed thoroughly by means of a cotlon-tipped probe wet with 
a 15-Tolume solution of peroxide of hydroften, and the parts thor- 
oughly dried, and covered with powdered boracic acid by means of 
the powder- blower. 

If eituberaut granulations sufficiently large to obstruct free drain- 
age from the tympanum oeeiir, they should bo removed by means of 
a snare (Fig. 79), by forceps, or by touching them with nitrate of 

^ Blaks'B Palypus.anare, 

silver or chromic acid fused on the end of a probe. Considerable 
caution is required in the use of chromic acid. The granulations or 
small polypi should first I>c dried thoroughly by means of absorbent 
cotton, in order to prevent the acid dissolving and flowing over adja- 
cent structm^s. No more of the acid should be applied than is 
necessary to accomplish the desired result, and auy excess remaining 
within the canal should bo neulrnlized by syringing with a warm 
alkaline solution. Small polypi and exuberant granulations are moat 
apt to occur, and obstruct drainage when the pus has found its way 



Uiroufih an opcninp; in Shrapnell's membrane oi 
upper and posterior part of the auditory canal. 

What is the etiology of otitis media suppurativa chronica ? I 

Chronic purulent inflammation of tlie middle ear is generallj^ 
cau§ed by neglect or improper treatment of acute purulent diseafle-fl 
of the middle ear. The afiection ms^, however, develop primarily 4 
as the result of syphilis or tuberculosis. 

What are the symptoms ? 

There is a mucu-p undent or purulent discharge, sometimes tiDged J 
with blood. The aculenesa of hearing varies according to the amount 
of deatruotion of the atmcturea of the middle ear that has occurred 
or to the presence of polypi or semi -inspissated secretions blocking 
the c&nal or interfering with the functions of the ossicles. In some 
instances the hearing is nearly normal, whilst in others deafness is 
nearly absolute. Tinnitus may or may not be present. 

The presence uf a discharge in the auditory camd from the middle 
ear presupposes the presence of a perforation of the dnun-head. 
The perforation, on the one hand, may be so minute as to escapQ ■ 
observation by otoscopy, ils presence being only revealed by a "per*. I 
foration whistle " during inflation of ihe ear either by Pohts 
Valsalva's method. On the other hand, the destruction of the drum- 
head may be eo extensive as to expose the cavity of the tympanum 
to view and reveal all of the structures of the inner wall. In some 
oases, indeed, the remains of the drum-head may be represented 
only by a narrow ring ; in other eases the ossicles may have also dw-''] 
appeared, either from ulceration and sloughing of their ligaments otl 
by necrosis of the bones themselves. Necrosis of some portions of ; 
the tympanic walla may also exist. The appearance of the tympanio 
mucous membrane varies somewhat. In one class of cases it ib 
simply red and swollen, while in another class it appears granular, 
and polypi may be present, perhaps covering the orifice ol a unus 
leading to exposed bone. 

Mastoid abscess, thrombosis of the sinuses of the dura mater, 
pysemia, meningitis, brain -aliscess, and death may result front 
chronic purulent inflammation of the middle ear, and the p 
process may also attack the structures within the labyrinth. 
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Wliat is the trea,tnient ? 

The treatment of uncomplieaWid cases consists in daily thorough 
cleansing of the iuteriiir of the drum, already deacriijed as necessary 
in the treatment of acute purulent inflammation of the middle ear. 
If the perforation through the membrana is not sufficiently large lo 
pennit of this being readily accomplished, it should be enlarged or ft 
counter-opening made, and the interior of the drum syringed by 
means of Blake's middle-ear canula (Fig. 59), When, with a large 
perforfttion, pus is seen to flow downward from the attic or the lyiii- 
panuTO. the nozzle of the curved cnnula shouM be introduced into 
the attic through the perforation, so aa to thoroughly cleanse this 

After the cavity has been thoroughly cleansed it should carefully 
be dried by mcana of absorbent cotton wrapped about a probe, and 
the parts covered by powdered boracic acid. Tlie success of the 
treatment depends upon the thoroughness with which the cleansing 
is accomplished at each daily Tisit of the patient. 

If the tympanic mucous membrane is granular, the routine treats 
ment outlined above will not be sufficient to secure a speedy cessa- 
tion of the discharge until the granulations are destroyed. Alcohol 
has the power to cause a shrinking of the granulations, and absolute 
alcohol may be applied by means of a cotton-tipped probe at each 
daily visit of the patient afler the ear has been thoroughly cleansed. 
The applioation of absolute alcohol causes some pain, and it may 
augment the discharge for a few days : 50 to 95 per cent, alcohol 
may also be prescribed for the patient's use at home, a few drops 
being instilled into the ear several times a day, care being exercised 
that the patient's head is held in such a position each time that the 
alcohol dropped into the car will be sure to reach the cavity of the 
tympanum. An application of a solution of the nitrate of silver, 60 
grains to the ounce of water, applied by means of a cotton-tipped 
probe once or twice a week, generally secures a speedy shrinking of 
the granulations. After the application of either absolute alcohol 
or a 60-grain solution of nitrate of silver the tympanic mucous mem- 
brane should be covered with powdered boracic acid. 

When the granulations are isolated they may be scraped away with 
a sharp curette or be removed with the forceps. Large granidations 
and polypi are best removed with a snare. It should be borne in 
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mind, when romoviDR a i)i>!yi)us wifti a enarc, tliat, although the 
polypus is absolulely devgid of sensation, the wall of the auditory 
canal, Be the result of long maceration in pUB, is often esquiaitely 
sensitive, and in guiding the wire loop of the snare over the polypus 
it is advisahb to avoid, as far as possihle, touching the auditory 
canal Watery solutions of cocaine, not being readily absorbed 
through the skin of the canal, are of hut little value in preventing 
pain during the operation, but they may he employed as a placebo 
to remove the nervous apprehensions of the patient Indeed, if the 
operator be reasonably skiliiil and be avoids touching the auditory 
canal as far as possible, the pain of the operation is not usually great. 
If the polypus is large, an effort should be made to locate its pedicle 
by means of a probe. The wire loop of the snare should then be 
worked gradually inward over its surface until, if possible, the pedicle 
of the polypus is encircled. The wire loop should then be tightened 
and made to cut through the polypus. If the operator has not suc- 
ceeded at the first attempt in removing the whole of the polypus, 
9 may be repeated until the desired result has been 
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accomplished. Bleeding may be cheeked at any stage of the opera- 
tion by means of a tampon of absorbent cotton, and by aflerward 
cauterizing the stump of the polypus with nitrate of silver fiised on 
the end of a probe. 
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For tbe removal of polypi Blake's Hiiare (Fir. 76 
most convenient instrument, but SexUin'e, Griiber's, or Wild's 
snare is tilmost equally effieient. Recetitlj' the author has had made 
au aural polypus-snare eonsiHting of a. needle and uaiiula, bo coa- 
striicl«d as to be used i^ an ausUiary ^'tip" with Sestou'a com- 
binatiaD forceps, so that when the eye of the needle is threaded 
with wire the loop so formed can be enlarged or dimiuished at the 
pleasure of the operator — a matter of some importance in guiding U 
along the auditory canal over a large polypus. Other advantages 
of this instrument are the quickness awl ease with which it can be 
manipulated, and the fa<!t that when the wire is in position around 
a small polypus ihec^inula can be thrust forward over the wire loop, 
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and thus prevent the wire slipping over the jwlypus instead of 

excising it (Fig. 81). 

What is tlie pathology of aural polypi 7 

Aural pulypi maybe divided into four classes. About 5(J percent 
of all aural polypi are granulation-tumors, having the same structure 
as ordinary granulations, but covered by cither squamous or columnar . 
epithelium ; 90 per cent, of aural polypi, other than granulation- 
tumors, are mucous papillomata. They are extremely vascular, and 
sometimes bleed at the sligliteBt touch. Their structure consists of 
capillary loops surrounded by a stroma of somewhat imperfectly- 
developed connective tissue containing cuboidal epithelial cells. 
They are covered by a pavement epithelial layer of varying thick- 
Fibroid polypi (fibromata), which are somewhat rare, are 
usually found as large, dense, pale polypi developed from the peri- 
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osteal or deeper kyer of the tympaoic mucous membrajie. nbnH]^ 
poJypi are oiao covered by aeveral byets of pavement epithelinm. 
MipTQinatons polypi are very mrely fi.iund in the human ear. Aural 
piilypi we Dot Duligmuit. the tRuimeot oatUped above being suffi- 
aeat to present ii m.-iiiTeni?e of the growth. It should be home in 
mini, however, that i^pitheliomat^k. ^ucomalo, and gummata are said 
to wmetimes oci;nr in the middle ear and to present the appearance 
of polypi Sauh growths iire, iniieed. veij- nxv in this Mluati 
Whftt are the sjmptoms of aural polrpns ? 

Lungi-onttnui^ discharge, i^umetimes streaked with blood, 
usually the only subjetiive ssTuptom, Certain refles symptoms, 
result uf peripheral irritation caused by the presence of an aunl', 
piriypns, have been deambed as oecnrring in rare casea. 

Moet anrol polypi have their origin at the posterior and upper- 
part of the tympannm. They may, however, arise from any part 
of the tyraptmic tmvity, or even from the dermic layer of the drum- 
bead. Sometimes they ori^ate at the month of a sinns extending 
through the ekiu of the auditory canal to carious or necrosed bona 
Wltat is the etifdogy of aural caries and neciosis ? 

Caries or nefmsia of the lenipural bone may occur during the corns 
of long-continued suppuration of the middle ear or as the result of 
syphilis or tuberculosis. The upper and posterior part of the anditoiy 
canal and the m^istoid are the [Kirlions must usually first attacked. 
What are the Bymptoms and conrae of the disease ? 

CircumBcribed c-aries may exist within the tympanum daring 
chronic purulent disease of the middle ear, and present no symptoms 
other than that exposed and roughened bone can be detected by 
means of a probe. Sndden paralysis of the facial nerve may occur 
as the result of necrosis of the inner wall of the tympanum iurolving 
the facial canal ; however, a considerable portion of the facial canal 
maybe opened and the nerve be bathed in pus for some time before 
symptoms of Bell's palsy occiu". The labyrinth may be opent 
generally through the horizuntal semicircular canal, and brnin- 
occur. The tegmen tymjiani and tegnien mastoliii not unfreqnei 
are destroyed as the result of necrosis or caries. Under such 
stances there commonly occurs a local pachymeningitis, which 
vents tho spreading of the disease upon the dura mater. 
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If caries or neciuais attacks the maswid antrum or tlie anterior 
portion of the msBloid ceUs, there are paiu, swelling, and intUtration 
of the skin at the posterior inner portions of the meatus. At first 
hard, tlie swelling becomes sort and fluutualjng when pus forms. 
What is the treatment of caries and nacrosiB ? 

ir a aefiuestrum has formed, it should be rumovod with forceps, 
Politaer'a forceps (Fig. 02) aru usaaliy alrung enough for this pur- 



^H^Kwe, bat 
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but Sexton's foreign-body forceps (Fig. 82) can o 
advantase. If it be found impoeable to remove the BequeBtium 
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through ihe auditory caiiiil because of the granulations and poly: 
that obstruct the canal, they should carefully be removed by a 
of a snare ; after a few days, in some inalancea, the eequestrtim n 
have been pushed outward by the granulations behind it into iH 
poMtion where it can readily be grasped by forceps and removed. 

Ill oases of uariea or where the necrotic process has not progreased 
to the formation of a sequestrum, tlie diseased bono should be 
seraiied away by means of a sharp curette (Fig. 83), and the parts 
covered with powdered boracic acid or iodoform. When caries or 
necToais aifecta the promontory, only the moat superficial curetting 
is jiiatiiiable, but the parts should be kept scrupulously clean, and as 
dty as possible by means of frequent inauffiations of powdered ■ 
boracio add. I 

The prognosis of eouree varies according to the part of the tym- 
panum attacked by neeroaa. In individuals otherwise healtiy the 
prospects of a favorable result are encouraging, even when a large 
portion of the temporal bone is involved by the disease. In tuber- 
culous individuals, however, the disease sometimes progresses toward 
a fatid termination notwithstanding all efforts tu prevent it. 

OPERATIOIfS UPON THE MIDDLE EAB. 

For what purpose are operations performed upon the mid^l 

die ear ? 

For the improvement of hearing, the relief of tinnitus a 
vertigo, and lo bring about the cure of a persiatcnt ilischarge fronj 
the middle car, 
'Wliat opeiationB aie performed for these purposes ? 

The operations that have been performed from time to time ai 
quite numerous, the following being a partial list: I^itiwnlfa 
angle or multiple ; exdn'on or destruction by caustics of a portioi 
of the membrana tympani for the purpose of estabUshing a peniUK^ 
nent opening; ji^Wnmy or division of the posterior fold; efctianuXM 
the anterior ligament of the malleus; taiotom;/ of the tensot tjympmJ 
or stapedius muscle, or both ; divaion of adhesions between i' 
membrane and promontory or between the ossicles, etc. ; 
a iwrtion of the malleus ; diiarticubition of the incudo-sb 
artJcula^on, or division of the descending process of t 
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mobilization of (be stapes ; plnstic operalmnn for uniting cither the 
ipes with ihc inenihriina tyaipani ; and removal of one or 



._ ir stapes with ihc n 



For what purpose ia myringotomr performed 7 

For the evacuation of fluids from the cavity of the tympanum or 
as an exploratory incision to determine the mobility of the stapes 



I 



L before attempting a more radical oijeration. When the operation ia 
done for the evacuation of fluids, the cut is generally mode in the 
_ J 



136 



SSSGNTIALB OF DtSEABES OP THE 1 



posterior infeiior quadrant, and it should at luast Iw 2 or 3 milli- 
metres in length. The esploratery incision, which. is made from just 
behind the short process, should extend immedialely beneath the 
posterior fold for a sufficient distauue to cause coitsiilerable gaping 
of the wound, and to allow the operator to test the mobility of the 
stapes and obeerve the condition of the tympanum. The operation 
does not usually require general amesthesia, but a. 10 per cent, oini' 
ment of cocaine and lanolin may be smeared over the parts half an 
hour before operating, The hearing should be tested before and 
after the operation, and any improvement not«d. The wound of 
the exploratory incision is brought together, and is held in position ' 
by meana of a pledget of absorbent cotton. 

By what methods ma? a permanent opening in the mem- 
brana tympani be established? 

A portion of the membrane may be excised with a kuife (Fig. 84, e) 
or by the method of Simrock. A minute portion of concentrated 
sulphurio acid is held against the membrana at the desired spot by 
means of a cotton-tipped probe. The acid immediately attacks the 
membrane, and destroys that portion with which it isbrougbt into 
contact, so that in the course of a few moments an opening can be 
made by pushing a blunt probe tbrough the eschar. But little re- 
action commoTily follows the operation, and the opening generally 
remains patulous for some time if it u let iilcaie, and in some cases 
produces considerable improvement of the acuteness of hearing, A 
little powdered horacic acid should be insufflated upon the parte aa 
a dressing after the operation. 

For what purpose are performed multiple incisions of the 
membrana tympani and tenotomy of, the tensor tym- 
pani? 
These operations bare l)eeii performed for inipp>vement of the 
hearing and for the relief of tinnitus. But tem|Hirar>' improvement 
can be expected aa the outcome of either operation. Section of the 
tensor is probably best performed in the following manner: An an- 
gular knife (Fig. 84, /or ff) is thrust through the membrana tympani 
close in front of, or immediately behind, the malleus hnndte, and just 
below the short process. Section of the tendon is aecomplidied 
from below upward, the cut through the membrana being extent 
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upward a^t the same timu. The tenotomy should be followed liy a 
viguroQd influtiun of the tj'mpaiium by Polilzcr'a uielhod, id order, 
if pos^ble, Co restore the <lriim-head to ita noriual position, 

Wliat aie the indications for the removal of the mambrana 
tympani, malleus, and incus in chronic catarrh of the 
middle ear? 

The operatioii is perfurnieJ fur the relief of tinnitus and to im- 
prove hearing when milder nieaHures have iaijed ta check (he 
progress of the disease or secure relief from tinnitus. Before deter- 
mining the adviBaliilitf of operating the hearing should carcfidly be 
tested by means of tuning-forlcB, If it is found that (he acuteness 
of liearing has been seriously impaired, largely as the result of im- 
poimient of the functions of the hibyrinth or auditoiy nerve, but 
little if any inipruvenient of the hearing-power car 




Gleanon's Elertric LiRhl for Intralvinpoiiic Pvirgory, 

. the result of the operation. It may be perfuruicd, however, to check 
the further progress of the disease. 

How is the operation performed ? 

Perfect, control of the jiaticnl should be secured by the adminis- 
tration of ether, and tlje operation should be jierformed with anti- 
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septic prcoauliouB, The auditory canal fihould firat be cleansed 
thoroughly and syringed witli a. Btrung eolutioD of biuliloride. An 
eltwtiic lamp attached to the forehead (Fig. 86) will be found a 
convenient means of illuminating the field of operation, although 
some operators prefer daylight reflected into the canal by means of 
the forehead mirror. The advantage of the armngement shown in 
the cut is that the lantern, containing an ordinary :i or 3 candle, 4 to fi 
volt lamp, can be attached in place of the reflector to the head-band 
the aurist is aocnstomed to weur ; and if the electric light within the 
lantern burns out during an operation, it can almost instantly be 
replaced by a new one. In combination with a small 3-cell Fleming 
storage battery weighing only 9i pounds, it yields a 2 to 3 candla- 
power light for one and a half hours, and is an extremely light and, 
portable outfit. 

An incision is first mode through the membmua, commencing at 
a point posterior to the short process and following a curve just 
below the posterior fold until the middle of the posterior part of the 
ring is reached. If the incision has been made carefully with a 
sharp knife in the clear part of the membrana, no bleeding will 
occur ; when the flap is pressed downward, there will be brought 
into view the incudo-stapedial articulation, which is nest divided by 
means of an angular knife (Fig. 84,/orp) passed into the tympanum, 
either in front of or behind the incus shank. By slight traction 
outward the knife is made to hug the incus shaft., while at the same 
time the articulation is divided by a downward stroke. Care should 
be esercised that the articulation is thoroughly divided before at- 
tempting any further manipulations. A puncture should now be 
made with the sharp knife (Fig, 84, d) through the membrane «t 
its lowest portion, sufficiently large to permit the introduction of a 
probe-pointed knife (Fig. 84, c), which is made to cut itswaynpward 
until the inferior extremity of the original incision is reached. The 
blade of the knife is now turned in the opposite direction, and tlHt.i 
membrana is incised anteriorly np to the anterior fold. Up 
this point little or no bleeding will occur to obscure the field 
operation. 

The nest step is to divide the attachments of Shrapnell's mt 
brane and the strong anterior ligament of the malleus. This ahoi 
be done rapidly, as the hemorrhage will be somewhat profiue. 
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sharp-pointed knife (Fig. S4, c), witli its handle tl«pie!sed until it 
touches the lower mu^n of the speculnm. ii^ made to pierce Shnp- 
nell's membrane just above the short pnx«ss. and i£ thrust JDward 
and upnard into the fornix t,nnpani, and is then made (o out its waf 
out downward and bu^wanl, thus ^vering the external and pi^erior 
ligaments of the niaUeus and the posterior portion of the membtana 
flaeeida. The knife is then quiiJilj' mmcd, iia point carried over 
the short prixxw. and made to cut through the anterior segment 
of Shrapnell's meml>rai>e and the strong anterior ligament uf the 
malleus. As soon as the Kemoirh^c. which may oWure the field 
of operattuD, has been cheeked, the malleus \s grasped with Sexton's 
tbreign-body forceps, and. being first pressed inward to &ee its head 
from the ledge on whieh it hes, is brought down and extracted. 
The superior ligament and the tendon of the tensor tympani both 
being weak, no force is necessary to rupture them. 

AAer the somewhat free bcmorrhoge following the extraction of 
the malleus has been eoDtruUed, and the blood removed by means 
of absorbent eolt«n wrapped about a probe, the incus, if in sight, is 
seiied with (he foreeps and removed, traction being eserted first 
inward, then downward and outward. Preqnenlly the shank of the 
innus will not be in sight, having been displaced downward and 
backward during the removal of the malleus. Under these circum- 
stanceaitissonght for by means of the curved probe (Fig. S4, torZ). 
The end of the probe is carried into the tympannm with its curve 
directed backwan! am! then rotated upward, until the incus is 
brought info view. Tliis manteuvre will perhaps have to be repeated 
several times before this result is aecomplished. 

After the operation all blood shonld be removed Irom the tym- 
panum and canal by means of absorbent cotton wrappeil about the 
end of a probe, and a plug of iodoform gauze loosely inserted into 
the auditory canal. 

Many operators advise the removal of the incus before the mal- 
lens. If, after the incudo-stapedial articulation has been severed, 
the incus shank is clearly discernible, it is best, in most instances, to 
at once grasp and remove it with a suitable pair of forceps, thus 
Avoiding the necessity of searching for, and perhaps being unable to 
discover, it at a subsequent stage of the operation. Before dosing 
the auditory canal with gauze it is beat in all inatancee to test the 
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mubility uf tltu stapeH. IF lliia boDe is bound down by »dlie«ona, 
they ahould be severed, aud ij' the adhesions ure so cstcugive as to 
render it probable that they will no re-form na to iuterfere wilh the 
mobility of the Btapcs, the head of this bone should be grasped with 
ftireeps and extracted, or it may be rt-moved by means of a hook. J 
Great care should be esorcised not to dislocate the bone inward liHoJ 
the labyrinth while exeeutiug those manosuvres. 1 

After the operaiiun the tympanum should be dried with abmrbent 
cotton and lightly dusted with iodofarm, and the tympanum and 
canal very loosely packed with a narrow strip of iodofi)rm gauze in 
order to check any oozing and to serve an a drain. The packing is 
removed at the end of twenty-four hours, and, il' necessary, another ] 
strip of iodoform gauze inserted, after cleansing and drying iho^J 
parts by means of absorbent cotton wrajiped about tho end of a 
Allen probe (Fig. 34). Further treatment will depend upon lliaJ 
amount of reaction following the operation. Rarely, severe pain.1 
occurring a few hours after the operation rcjuires the removal irf I 
9 packing and vert/ gentle syringing with hot distilled water toM 
which boric acid or carbolic acid may be added. The ear should Wl 
protected by means of a pledget of absorbent cotton placed looe^f 
u the canal, and should be changed by the patient if it Iteeomea 
saturated with discharge, The parts slinutd lie inspected once ft 
day by the surgeon, and if no discharge is present the middle e 
at least nliould not be disturbed. If, however, there be a 
charge, the puns should be gently but careftiUy cleansed by n 
of absorbent cotton dipped in a solution of peroxide of hydrogeot J 
and a little powdered boric acid dusted over the parts after thej 
have iieen thorouglily dried. A slight serons discharge for a I^J 
days after the operation is not uncommon, but suppuration n 
occniB, Vertigo and nausea are generally complained of for a ft 
days, if the stapes lins been roughly raanipukled or removed. 
What is the prognoBis of this operation ? 

initus is usually at least alleviaied, but the rosiilts oa regai> 
the hearing are so uncertain that there has been a growing djsii 
tbn manifested during the past few years, on the [lart of those fi 
previously performed the operation most lre<iiietjtly. In abandon ijH 
n favor of sim|ilcr pr<)ceedure«. The operation has the ailvnntaj 
)f permitdng free access to the tympanum for subsequent n 
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tioii of the stupes or tbe divisioD of udlieaioiui s)juiilil it be iiccea- J 
sai?. Urdiiiuril}' the driim-hciul is ivplaced, in whole or iu part, by ] 
dcatricial tissue, which, if it interfvi'cs with the ocuteueiiB of hear- I 
log, will reiiuire removal, thu operutioii being repeated as often as I 
neeeBsary ; whiliit the absence of the (Jruin-heod permits the j 
eutrancc of dust and other umlt^rials into the middle ear, which 
consequently may readily bet'ome infet-ted. Apparently, tbe idea 
that the preBeni-e or abaenoe of ibe merabrBna tyuipani greatly 
increases or decreagea the hetirin;: when the Eustachian tube \a 
patulotiB is a myth, but the chief function of this structure — namely, 
the exclnsion of dirt from the middle ear — is of (he greatest import- 
ance, and should not be impaired by au operation for the rehef of 
deafnessand tinnitus unless absolutely necessary. In many instances 
equally good results, as far as the relief of tinnitus and the improve- 
ment of the bearing are concerned, can be seem-ed b}' severing the ' 
incudo-Btapedial articulation and mobilizing ihe stapea^with or 
without tenotomy of tbe stapedius muscle. 
Desciilw the operation fbr severing the incndo-stapeditl artic- 
ulation and mobilizing or extracting the stapes. 
A general aiifesthetiu may be administered, but it is preferable to 
operate nnder cocaine-anfeathcsia in order to secure the co-fjperation 
of the patient and to teat his hearing from time to time during the 
different stages of the operation. Tlic field of operation is prepared, 
npon the preceding day, by carefully cleansing the auditory canal 
with a Bolution of peroxide of hydrogen and ayrinping with a 1 : 3000 
solution of corrosive sublimate, after which tbe auditory canal is 
stopped with a plug of iodoform gauze. All instmments, the 
. absorbent cotton, and the solutions of cocaine are ateriUzed in the 
DBual manner by heat. Partial aniesthesta is secured by lightly 
packing the auditory canal with absorbent eotlon drip|iing with a 
10 per cent, solution of cocaine, which ia allowed to remain for from 
half an hour to au hour. Owing to the fact that watery solutions 
do not readily penetrate ibe epidermis, auicstheaia is never complete 
as theresult of this proccedurc, and hence the first incision through 
the membrane cauaes a slight amount of pain. T>ench prefers to 
employ a 10 per cent, ointment of cocaine in lanolin, which 18 eare- 
fiilty rubbed into the parts ; but according to the author's experience 
the results even with the ointment are not altogether satisfactory. 
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ciBlan through 
ihe drum -bead. 



i be upplieil to the cut gurfaces and tafl 
the mucoua membruue from time to (jnie, the rest of the operaUoiia 
is nearly piiinlesa. 

Commeneing rather below the miiliile of the posterior peripheiy 
of the drum-head, an incision is made and proionged npward with 
the probe-pointed knife (Fig. 84) through the clear portion of tha 

drum-head close to the annulus, beneath the paste- - 
Fii-. fs. terior fold, and for a, abort distance downwait^'J 

along the malleus handle (Fig. 86). Little morajfl 
than a fraction of a drop of blood ordinarily S(A- | 
lows the incision, but the flap should be turned 
forward, and a pledget of absorbent cotton 
wrapped about ihe end of an Allen probe and 
saturated with a eolulion of adrenalin should 
Diagmm of iii« be held in contact with the cut surfaces and 
the tympanic mucous membrane until all bleed- 
Before proceeding further with 
the operation, it is well to test the patient's J 
hearing with both the yoice and the wal«h, in M 
order to ascertain if any improvement in the hearing has resolt^d ' ^ 
from the artificial opening in the drum-head. Tliis is rarely the 

Generally, when the flap is turned forward it remains in that 
position, and a good yiew of the interior of the drum is obttuned. 
The region of the round window should carefully be inspected, a 
any abnormality noted and remedied, if possible, at a subaeqnenl 
stage of the operation. If the incudo-stapedial articulation is aa^M 
visible, it is brought into view by inclining the patient's hea 
strongly toward his opposite shoulder so that it is possible to s 
upward beneath the posterior fold. The incus-hook (i, pig. 84^'] 
should now he passed around the descending process of the inc 
close to the stapes, and an effort made to mobiliKe the osaidee fa 
frcntle traction in anterior, posterior, and lateral directions, and ai 
improvement in the patient's bearing noted. If none occaTB, ii 
tendon of the stapedius muscle should next be divided with t' 
point of the sharp-pointed knife (e, Fig. 84) by a downward a 
close behind the incudo-stapedial articulation. Sometimes I 
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teniloti gtvea way witli an audible sniip aud immediate improvement 
in Che patient's hearing follows. It', however, the hearing ia not 
improved, the inuudo-stapedial articulation should be severed by 
means of an angular knife (/ or g, Fig. S4), whieh is made to cut 
downward through the joint either from in front of or behind the 
ineus-shank, which it hugs closely while the downward stroke or 
Btrokea are being made. If the kiiifii cannot readily be passed 
beyond the incue-shauk either in front or behind it, the joint may 
be severed from below with the point of the knife. The knives 
1/ and g, Fig. 84) are not double-edged, bwause it ia difficult to 
sharpen a knife of that character so that it will cut through the 
incudo-stapedial articulation readily without employing more force 
than is ordinar'dy judicious. After the incudo-stapedial articulation 
has been severed the iucus-sliank is pushed forward and upward 
in order to diminish the possibility of its tip re-uniting with the 
stapes. Some operators employing general anfesthesi.i, notably 
Charles Burnett, prefer to remove the incus entirely, in order to 
prevent the possibility of adhesions forming between that ossicle 
and the stapes.- After severing the incudo-stapedial joint, if the 
patient's hearing still remains unimproved, the point of the sharp- 
pointed knife may be cautiously carried about the head of the stapes, 
within the pelvis of the oval window, and an attempt made to 
mobilize the stapes hy means of an Allen probe about the end of 
which a few fibers of cotton have been wrapped. Tlie head of the 
stapes should be gently pressed upward, then backward, then for- 
ward, care being exercised that sufficient force ia not employed to 
endanger fracturing the crura of the stapes, which, as the result 
of atrophic changes, arc sometimes very fragile. If, in spite of 
these manipulations, the bonelet remains firmly fixed and the 
patient's hearing unimproved, an attempt may be made to remove 
the ossicle by traction with a himk or with Sexton's ring forceps. 
If bony ankylosis exists between the foot-plate of the stapes, 
Politzer has shown by experiments on the cadaver that the effi^rt 
will not succeed, but that the crura will he fractured in the effijrt 
to remove the stapes. A portion of ,lhn foot-plate may, however, 
be removed with the fragment of the crura of the stapes, and the 
patient's hearing improved. 
Although the stapes has been removed snocessfally without 
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gciiend AuseBthcBia, it is prubnbly beet in all instaiiceg requiring the 
rciuova] of this ossicle to determine the matter before the openition 
by means of tests nlraady mentioned, and administer ether. 

After the completion of the operation the edges of the wound in 
the drum-head are brought together and supported by a small 
amount of boric acid or iodoform insufflated by means of the pow- 
der-bloirer; and, if necessary, a small piet'e of sterilized absorbent 
cotton may be inserted to retain the edges of the wound accurately 
in contact. Ordinarily the edges of the wound quickly unite, but 
suppuration lias been reported as following the operation in a few 
instances. 
What is the prognosis of the operation ? 

In all intra-tymijanic operations, the prognosis is uncertain. Good 
results have beeii reported by numerous operators as following sever- 
ing the incudo-stapedial articulation and mobilizing the stapes with 
or without the removal of the ineua. The prognosis as regards di- 
minishing tinnitus is much better than that of improving the hear- 
ing to a useful degree.' 

From the pnblisbed reports intra-tyin panic operations seem remark- 
ably free from risk. In several instances, however, jwrsistent suppu- 
ration has followed intra-tj'mpanie operations in catarrhal eases. A 
slight amount of serous discharge for a few days after the operation 

' Of twelvQ vast^ operated upon b; the author, tiunituB when present 
disappeflreii or was grcatlj alleviated in all, hqt hearing waa only greatly 
iiuproied iu Tour. In some of the i-aseB vortJgo fullowed the operation, 
lierBistine for a few hours, and in one instance fur about three days. In 
one case — Chat of a bleeder — heniorrhago prevented completion of the 
operation, hut the drum-head was subsequently opened by Simrock'a 
method and the iueado-atapedial articulation severed, with the result of 
greatly alleviating tinnitus and slight!; improving the hearing for the 
voice. In none of these cases was hearing for the watch permanoiiUy 
improved. In one of the twelve cases the crura of tlie stapes and a imr- 
tion of its foot-plate were removed. In this instance nausea and vomit- 
ing followed the operation and persisted fur three or fonr days. Vertigo 
also caused nonsideiable discomfort for two or three weeks. The hearing 
fur conversation, at flret greatly improved, giadnally declined, nntil at 
the end of two years the improvement, at Hist niunifest t« both the pa- 
tient and her friends, became by no means so apparent. Tinnitus entirely 
disappeared. 
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is not uuusuaL Iii ou<j case rejiorted hy Itanilall the uuintentional 
dislooatioii of the incus backward into the aatniin woa followed b; 
I'lnaatoid abacess requiring Burgical ioterferenee. Both Ludewig and 
Dench have reported cases in which the facial nerve has been iiuurcd 
by the incus-hook, with resulting temporary facial paralysis, 

Theoretically, the remoyal of the stapes would seem to leave the 
-iray open for infection of the labyrinth from the tympanum. 
When the operation is performed in suppurative cases the danger 
is apparent, and the fact that do cases have been repuit-cd is proba- 
bly the result of the careful asepsis observed. 

It seems probable that in most instances the impairment of hear- 
ing and tinnitus is due in calarrhal cases to immobihty of the stapes, 
and that the improvement as regards tinnitus and heanng in removal 
of the drum-head and larger ossicles has resulted Irom intentional or 
unintentional mobilization of the Btapes while severing the incus 
from the stapes. It also appears probable that in moat instances 
any improvement will not be permanent. Stapedectomy was theo- 
retically a promising operation, but the results are disappointing, 
^«wing to the fact that in true bony ankylosis the crura are usually 
^Ivoken off in the effi)rt to remove the ossicle, and only a portion, if 
Any, of the foot-plate is brought away. Even in fortunate resnlta 
following the operation, the improvement could scarcely be perma- 
nent, because the progress of the disease is not prevented by the 
removal of the stapes, Politzer has shown that the cause of bony 
ankylosis of the stapes is a "circumscribed primary affection of the 
labyrinthine capsule, exhibiting post-mortem, in the region of the 
niche of the oval window, more or less sharp bony protuberances, 
covered mostly with normal mucosa, the neoplastic bony tissue 
gradually pushing aside the normal bone and attacking the oval 
window and stapes, producing ankylosis of the stapes. The round 
window may also be very much contracted. 

This eonttibution of Politner to our knowledge of the pathology 
of sO'Called "dry catan-L of the middle ear" is the most important 
in recent years, and fully explains the poor success following intra- 
tympanic surgery in such cases, Politzer regards the prospect of 
curing the disease as nearly hopeless, but thinks that its r.ipid j 
gress might be stayed by the local use of iodine vapor and the 
temal administration of iodide of potassium. 
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It will readily be seen that the pathology of the oaaicular attic 
lations ia this diseime is Bomewhat similar to tLut of rheiuuatio 
gouty jointB in other parta of the body, — nfkjt to which Wilde 
Toyobee ' long ago callod attention. 

The osaicles are Bometitnes affected by osteoporosis 
sis, — conditions in which the bouy walls of the tympanum and the 
mastoid ordinarily participate. Von Trbltsch long ago called atten- 
tiuQ to the unfavorable effect upon the hearing that partial or com- 
I)lele obliteration of the mastoid cells, as the result of chronic mid- 
dle-ear catarrh, may exert upon the hearing.' The ossicles are not 
infteiiuently deformed as the result of esostoses. One or more of 
their articulations may be ankylosed, and the presence of either m. 
exostosis or a deposit of chalk may cause the foot-plate of the stapes 
to project into the vestibule, as in the twelve cases noted by Toynbe^ 
whose catalogue describes 136 instances. of ankylosis of the foot- 
plate of the stapes to the oval window among his 1013 specimens.* 

The niche of the round window is sometimes nearly or completely 
obUterated by hypertrophy of its mucous membrane, 
result of loDg-oontined intra-tympanic catarrh, it may be coveied. 
by a more or less rigid pseudo-membrane or completely filled mih' 
a plug of connective tissue.' 

Membranous bands extending across the tympanum esist in about 
BO per cent, of normal ears, and it is well to bear this iact in mind 
and carefully distinguish between such normal struoturee and fibrous 
Gynechise binding the intra-tympanic contents together. Extensive 
eyncchiee of the membnina tynipani are frequently formed during 
the middle-ear catarrhs of childhood, fur obvious reasons ; andwh«i 
adhesive processes within the tympanum are very extensive, the 
incado-stapedial .nrticulation and the tendon of the tensor tympani 
are almost invariably involved. In some coses the stapes is immov- 
ably fixed by synechiss or even by little osseous connectiona.' 

It seems hardly necessary to remark, in connection with tha 
pathology of chronic catarrh of the middle ear, that whibt ihti 

■ IHseaiea of Ihe Ear, by William R. Wilde, pp. 222, 242, 333. 
' Dittoiee of the Ear, by Joseph Toynbee, 2d. Amer. ed. 
' Diaeasea nf the Ear, by Anton von Troltach, 2d Amer. from 41^ Gei 
ed.. pp. 335-337. 
* SM., p. 301. ' IWd., p. B8i. « IS**, p. 
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diaeaHti Is generally rctidily ciirubk iu its (.'arllcr sUgca, when the 
itilra-tjiupaiik' articulations, ligaments, and muscles are all pro- 
foundly involved the affection is as incurable by massage or any 
therapeutic measure as advanced arthritis dcfonnans. 
Wliat DperatioBa are done for the relief of deafiiess and tinni- 
tus leanlting firom chronic suppuration of the middle ear ? 

Division or divulsion ut' fiilse menibraiica and adhcaioiiB binding 
the ossicles together or tu the tjmijauic walls in such a 
to interfere with the vibration of the stapes; mobilisation or 
removal of the stapes ; removal of the re- 
mains of the drum-head and the two Fm.^. 
larger osBJcles, 

In most instances the first ossicle to he- 
come carious or necrosed as the result of 
chronic intra-tym panic suppuration is the 
mcus, because of its impi.rlect blond sup 
ply as compared with that of the other 
mtra tympanic strui-tures Burnet states 
that the entirt, bonelet raaj dLSiippear as 
the result of a few weeks of intra Urn 
panic suppuration Ordiuarilj the de- 
seendmg process if the first portion of 
the incus to disappear thus freeing the 
incus. The eomparatiiclj good hearing 
of patients wiih large dr> perforations of 
the membrana is due in many instances to 
the fact that the stapes is thus freed at an 
early stage of the suppurative process, 
and does not become involved by subse- 
quent oontractiona and adheaiona. In 
some instances, however, this fortunate 
result does not oceur, and tlie detached 
stapes may be completely buried in a. 
mass of cicatricial tissue which holds it 
immovable in the pelvis of the oval win- 
dow. When not detached from the incus 

the movements of the stapes may be interfered with by bands of 
tiesue lunding the two larger ossicles together or to the tympanic 
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wall. The moat common of Bnch banda is one estcnding from tl 
long process of the incus to the tympaoiu wail atid the malleiU>--1 
handle (Fig. 87). 

Bmsion or divulsion of such bands is in some instances followed 
by the moat astonishing improvement in the hearing power and the 
complete relief of tinnitus. In suitable cases more permanent results 
are secured by divulaiow or stretching of the banda than by cutting 
tbem. In some cases the vibrations of the ossicular chain are inter- 
fered with by an adhesion of the remujns of the drum-head (o the 
promontory in such a manner as to bind down the malleus-handla 
Under euch circumstances division of the adhemon is followed bj* 
improved hearing and decreased tinnitus. In most instances divnl- 
sion of intra- tympanic bands and adhesions will have to be repeated 1 
irom time to time in order to secure permanent results; but as ibe I 
operations are by no means formidable, they may be done during an 
ordinary office visit when required. In the divulsion of bands and 
adhesions care should be exercised that sufficient force is not 
employed to endanger dislocation of one of the ossicles, more 
stapes. For the division of adhesions between the 
a of the stapes and the walls of the oval window Pohtzer has 
sed a special knife (Fig. 88). After division of synechia 
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PoUtzer'B Bynetli 



and surgical mobilising of the slapes the hearing power can some- 
times be increased by the use of an artificial drum-membrane ; for 
this purpose a membrane made of paper, as first employed by Blake, 
answers an admirable purpose, and is sometimes followed by so much 
permanent improvement of the hearing that its use can finally be 
dispensed with. The permanent improvement is doubtless due to 
" auto-mobilization " of the stapes during hearing as the result of 
wearing the disk. 

The removal of the two Iwger ossicles, or what remains o 
may in cerla,in rare cases be admissible an a means of improving tJ 
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beariDg or diminishing tinnitus; but taaes are hunlly conceivable in 
whicli aJl tlie improvement possiiile, as regards both tinnitus and 
heuring, cannot be Ecuure<l by the division of adhesions, disarticula- 
tion of the iii(;udo-stai)eJial joint, or mobilization of the stopea 
What is the history of mtra-tympaiiic operations for the relief 
of dea&ess and tinnitus? 

The history of iiitw-tyniijaiiii! opfrationa for the rehef of deaf- 
ness and tinnitus Is sumewliut int«restiDg. The accidental rupture 
of the drum-head having resulted in the improvement of a deaf 
person's hearing, Riolan proposed making an artificial opening in 
the membrana tympani as a remedy for deafness. EsperimenCa 
npon doge and other animals as to the effect of the ezciaioD of a 
portion of the drum-head having yielded inconclusive resulla, 
Cheselden, the futher of English surgery, wished to perform the 
operation upon a criniiual condemned to death, who was to obtiun 
his release on account of iL In a tbot-note Wilde' says that the 
case is referred to in Walpole's " Reminiscences," where it is stated 
that the criminal was the sui^eon's cousin ; and that he was actually 
pardoned through the intercessions of Lady Suffolk (miatress to 
George IT. ), who, being deaf, wished to have the experiment tried ; 
but the operation was not performed, owing to the popular outcry 
against it 

In 1800, Mr. (afterward Sir) Astley Cooper published a letter in 
the F^ilo»ophieal TranearJiuiit entitled " Observations on the Effects 
which tnke place from the Destruction of the Membrana lympani 
of the Ear," and soon afterward obtained a medal from the Royal 
Socie^ on account of the success that, in a few cases, followed the 
operation of puncturing the drum-head for the relief of deafness. 

Toynbee' sayaof the operation: " In Sir Astley Cooper's sncceBS- 
tul cases there was simple obstruction of ihe Eustachian tube ; and 
there is little doubt that the affection would have yielded to simpler 
measures having for their object the removal of the obstruction, 
while the cure, instead of being temporary, would have been per- 
manent. In the great mnjority of cases where Sir Astley Cooper 
punctured the membrana tympani not the slightest benefit accrued, 
because the deafnete was dependent npon other causes than obstruc- 
tion of the Eustachian tube ; and in some cases of deafticss from 

' iNKua of the Ear, by William S. Wilde, p. 33. ' Ibid., p. 240. 
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debility of the auditory nerve tbc shock of the operation greatly 
aggravated the syinptoius.'' 

In 1846, Dr. Butcher read a paper before the Dublin Surgical 
Society on the evil results of perforating the meuibrana, and 
reported two deaths as having apparently occurred as the result of 
the operation.' 

Notwithstaodbg the fact that Sir Astley Cooper soon abandoned 
perforating the drum-head as a remedy for deafness, his instruments 
and the technique of hia operation were modified and improved by 
Himley, Ilard, Delau, Fabrigi, and others; while the operation 
became very common upon the continent of Europe, but was grad- 
ually nearly abandoned there also. Like the modem operation fur , 
the removal of the drum-head, malleus, and incus, Sir Astley I 
Cooper's operation was done in many instances where a judicious \ 
surgeon should have known beforehand that nothing bnt harm ' 
could result from the procedure. 

In connection with the history of intra- tympanic operations it u 
interesting to note the fact that while it is generally believed that I 
Sir Astley Cooper was the first surgeon to perforate the menibrana j 
tympani for the relief of deafness, von Troltsch stales that the 1 
operation was first performed in Paris, about 1760, by Hi.' 

An essay of sixty-two pages was published in Edinburgh, in 1788, -] 
by Dr. Peter Degravers, in which he states that he oompletelj I 
removed the membrana tympani in one case, and, again, says: "I J 
incised the membrana tympani of the right ear with a shup, long, 1 
but Rtnall lancet. I lefl the patient in that state ibr some time, and J 
afterward olisen'ed that it had re-united. ... I incised again tb*J 
membrana tympani of the right ear, but crucially ; 
ing the parts of the membrane incised, I discovered some of the 1 
ossicles, which I brought out." ° 

The uncertain results following the establishing of an artJGuial ^ 
opening in the membrana tympani, and the impossibility o 
the aperture long open, were the causes of the operation being 
nearly abandoned. During the decade ]860-~0 the o|>eration agiatt 
became somewhat common upon the continent of Europe, and the 
failures of fifty years before were repeated. Catgut strings, tead,^ 
wire, whalebone pegs, silver canulas (Bunnafont), vulcanite eyeleli J 

' Quoted by Wilde, p. 298. > lUd.. p. 384. ' Ibid., p. 3a 
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(Politzerj, aluminum and ^olil caiiulas ul' hurseahue aliape, faHteued 
around the handle of tlie uialleuB to preveut their dropping into 
the tympanic cavity (VoltoUni), were employed with the object of 
obtaining a permanent opening in the menibrana, and all failed. 
Sooner or lat£r they were expelled uud the opening uicatrized, some- 
times, however, only afler a long and tedious intra-tympanic 
BuppuratioD. 

Sohwartze, in 1873,' to prevent the closure of an artitiuial opening 
in the metubrana, removed the entire drum-head and the malleus. 
The results of his operations were not satisfactorj-, as in the nuyority 
of his operations the drum-head was replaced by cicatricial tissue 
that required anbeequent removal. In 18T8, Kessel removed the 
drum-head, malleus, and incus in a number of cases, with the result 
of diniinishing the tinnitus and improving the hearing— results that 
remained somewhat permanent in spite of the regeneration of the 
drum-head. In 1885,'Lucae reported 56 operations in non-sup- 
purative otitis media where the drum-head and malleus were 
removed and, in 6 of the operations, the incus also. In 9 of the 
eases operated upon the improvement in hearing was considerable ; 
in 19 it was slight; in 18 there was no improvement at all; and in 
T cases tlie hearing was worse afl^r the operation. 

The operation of the removal of the drum-head, malleus, and 
incus was first done in America at New York, in 1886, by Samuel 
Seston,'and shortly afterward in Philadelphia, byBtimetL' The 
operation soon became very common, and bad results multiplied, 
partly as the result of the faultiness of the operation itself, and 
partly as the result of the selection of cases unsuitable for operation 
by men apparently more anxious to achieve a reputation as skilful 
operators than as judicious surgeons. At the present time the 
operation for the removal of the drum-head, malleus, and incus, 
in non-Buppnrative cases, seems to be in rather bad repute, and 
there has developed a disposition to abandon it entirely. Proba- 
bly even those American aurists who have performed the opera- 
tion most fre(juently would entirely agree with Schwartae, who, 

■ The Ear and ita Diseanof (Sextou), ]>, 359, 

' Ar<Mt fw Ohreiiheilt,, vol, ixil. Also qucittd by Pulitzer, DUeatea of 
a* Ear, p, 3S4 ; BeiUni, The Ear and id Dinranea, p. 364, 
•JSW., p. 368. 'In 188a ./iid,, p. 367. 
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as tlie result of ud ex[i«rieDL-e of more than twenty jears, tluring 
whicb time he htu^ dune the operation each year less and letis 
frequently, merely says of it that it is not entirely contraindicated. 
Deneh ' is now (iroliably the only American author who dbtinctly 
adviaea its perfbnuaiice, but, apparently, only with the object of 
facilitating the niobiliaation of the stapeH, from time ta time, in 
cases that require this procedure. 

In 1HEI2, Jack' reported the reeultg of 16 operations fur the 
removal of the stapes, and in the following year the rceulte in 32 
additional cases.' Both Jack and Blake, of Boston, have per- 
formed the operation somewhat frequently, but without uniformly 
beneficial results, the larger percentage of good results being 
obtained in suppurative caacs, where it is probttble that in many of 
the cases operated upon an equally good result might have been 
Beoured by a simpler and leas serious operation. Of the 21 cases of 
removal of the stapes in non -suppurative cases reported by Blake 
in IS93,' there was a noticeable improvement in the hearing in only 
3 ; and only in 2 of these 'i was tliere improvement in the hearing 
sufficient to be of any practical benefit. 

Wliat conditions prevent the cessation of a. chronic discliargtt 
from the middle ear ? 

Polypi ; ft pulpy or granular condition of the mucous membrane; 
insafficient drainage, because of a small perforation or one unsnitably 
situated ; necrosis of one or more of the ossicles or of the tjinpanic 
walla ; and choleateal^ma. 
What is the treatment 7 

The treatment of pulypi and granulations baa already been 



I 
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In BOme instances, where a large perforation exposes swollen otM 
granular mucous membrane upon the promontory, rapid cessation I 
of a clironic discharge will be brought about by lightly tonching tbe I 
parts once or twice a week with a 25 per cent, solution of chlor- | 

' IHkows of the Ear (DcDch), p. 484. 

' " Hemarfcahle Improvement in Hearing by Removiug the Stapea." by 1 
Frederick I. Jaek, M. D., in Trant. of the Amfr. OtoloBiral tiontils, 1698. 

•" Further ObxervatJuDB on Kemuval af the Stapes," Jiirt., 18S3. 

'"Stapedectomy and otber Miildle-Ear Operations," by ClaienM Jj] 
Blake, iUd., 1BS3. 
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aceth a<jid iu oonjunotion with the treatment already advised fw 
chronic suppuration. Small perforations should be enlarged to a. 
size auSciciit to permit the use of the iiilra-tympauii! gynnge. 

If possible, sequestra should be removed by means of forceps as 
already described. The mere presence, however, of localized spots 
of necroeis or oariea ujion one of the larger ossicles is hardly a suf- 
ficient reason for its removal. Perfect cleanliness and good drain- 
age is ordinarily sufficient to bring about a cure of the condition. 
The rubbing of the parts with a cotton-tipped Allen probe that has 
been dipped in peroxide of hydro);en. and proper daily intra-tytu- 
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Vertical Sagittal ScctlOQ through a Ltfl Temporal Bone; medimi surface of 
Ibe lateral portion. The maetoid antrum, adItuB,a,Qd altic of the tjiupanum 
are filled by a choleBteatoma. The moBtold procesa Is ai/lerosed, and 11a 
pneumatic cells are feu' and small, .d, antrum eoiitaluLiig a portioD af the 
cholesteatoma; «, auditory meatus ((Vora a photograph of a specimen In 
the author's ooltectloul. 

panie syringing will have a stimulating action upon the parts and 
will aid the proliferation of epithelium over the diseased area. 

Doubtless it is advisable, after milder treatment has failed, in 
carefiiUy-seleetcd cases to excise the remains of the membrana 
tympani and one or more of the ossicles as part of the treatment of 
an otherwise intractable suppuration of the middle ear. Yet it 
would seem that the aiuist who habitually resorts to this operation 
"as a routine treatment in nearly all chronio suppurations of the 
middle ear" does so as a sort of confession of his incapacity, and 
should be placed in a catalogue of incapables with surgeons who 
Miipatate in all eases of necrosis of the bones of the eEtremities, 
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or oculisU who do tenotomiea in coses of slrabismus th&t are ameih 
able to treatment by appropriate glaascs. 

When the attic haa become epiiiermizcd, scales of epidermis will 
be exfuUated from time to time, until a. little ball of cholesteato- 
matous material will have collected in the attic and perhaps have 
esteDded JDto the aditus as well. The diBin(«gration of such m 
IB a common cause of chronic suppuration anil the growth of polypi, j 
Rundall thinks ihat in ever3' case of long-continued suppuraCioD the I 





■n Df the Sftnie Specimen. A part or the 



Lateral Surface of the Mei 
auditory meatus haa b 
right in ordtr ta show (be membrana Ifrnpani In the photognpb, whlcb Is 
on a somewhat larger Bcalo tlian Figure 89. A, aditua containing part Of 
the cbolesleatoma, whlcb extends into and completely fllla the atUc The 
tegmen of the aditna and antrnm is extremely thin arid dtacolored about a 
small perforation that eitends from the antnim into the middle cranial 
fbesa, M. H, malleus-handle attached to the promontory thronghoat Ita 
entire length in snth a manner that the purtlou of the atrlnm anterior ta 
the mallena is the only part of the middle ear (fflmmunicating with 
EitBtachian tube. The mcmbranu tympanl is cicatricial and ooll>pas&' 
There are two larxe pertbratloue posteilor to the malleus-handle, 



presence of cholesteatoma may be suspected. It is rare to fml t$; 
remove by intra-lympanic syringing of the attic cholesteatomatom' 
scales in cases of loug-continu^ middle-ear suppunition in which 
the discharge originates within this cavi^. The removal of such 
little masses, and also the granulution-ti^ue or small polypi that 
their presence commonly causes, will in most instances be all that is 
necessary to bring about a cessation of a chronic discharge that wtf^, 
have persisted for years. Under such circumstances the hearing ' 
often greatly impmved. In rare cases it. is impossible to remove 
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Kdiolesteatomatoiu uiafises and graniilBtion-tiBsue within the vault of 
K-tiie tympanum without sccunng mure room for the manipulation of 
li inet rumen ts. This may be accumplisbed lo a somewhut limited ex- 
tent by the remuvaJ of the remains of the two larger oasicles, for 
usually, in eases requiring operative interfereaoe, the malleus and 
incus have been partially destroyed by caries. It should be home 
in mind, however, that the removal of these ossicles is rawly, if 
lever, necessary exi'ept for the purpose named. Theoretically, it 

■ vould be impossible to expect any improvement in the hearing ua- 

■ less during the removal of the ossieloa adhesions were ruptured that 
1 interfered with the vibratioQ of the stapes. In most instances where 

H necessary tJD re^rt to operative procedures for bringing about a 

^'flessation of a chronic otorrhea, the mere removal of the remains of 

a two larger ossicles will not be sufficient, and it is fur preferable 

I to resort to Stacke'a operation, which consists in chiselling away the 

[ posterior upper wall of the bony meatus in order to gain ready access 

^ to the attic, aditus, and, if neceaaary, the mastoid antrum. Staeke's 

! similar operation would cerlmiily be necessary to bring 

KfJtout a. cure of the chronic otorrhea resulting ttavi a condition 

miJor to that existing in Figures 89 and 90, for it will be observed 

Hiat the cholestoatomatous mass occupies the mastoid antrum as 

Bvell as the attic, and it would be absolutely impossible to remove 

KAUch a mass except through a comparatively large opening. It 

Vjdiould be borne in mind, however, that no operative procedure, 

feven the eRta,blieliing of a large permanent post-auricnlar opening, 

ixpected to bring about a permanent cure of chronic otorrhea 

(ndue to the presenue of cholesteatoma, Beiuhard states that mem- 

s still continued to exfoliate in tho cases that he had operated 

(Upon by establishing a large permanent post-auricular opening into 

3 antrum, and required removal to prevent the recurrence of 

f BBpporation ; "in some more Irequently, sometimes but oiiue in 

three yeare." The same rule applies to all casee of ohroniu sup- 

puratiou where the middle ear hua become epi<lermize<l. Whether 

' an operation has been perfonned or not, oholesteatomatoua masses 

will form, and their removal from time to time is necessary in order 

to prevent a recurrence of the suppuration. 

Where the middle eur is comparatively dry, exfoliated epidermis 
will ofl«n remaiu for a considerable period within the middle ear 
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without giving nee t« suppuration. In one case the author had 
succeeded in bringiDg about a cessation of a tedious otorrhea alW 
the removal of the remains of the malleus and incus. One year 
afterward the patient compliuned of a sense of fulness ii 
and there were removed from his attic epidermal scales, some of ■ 
which were stained with pyoktaniu, which had been used in the 1 
treatment uf his ear the year before. 

Behipsea afler mastoid operations are notoriously frequent, and | 
in all such cases the necessity for a secondary operation is the accit- T 
mulation of cholesteatomatous masses within the middle ear. In ' 
some instances years may elapse before such masses cai 
aural symptoms, but finally suppuration occurs, and the mastoid 
antrum has to be reopened to permit the removal of material that 
fails to find a ready exit through the tympanum and the auditoiy 
canal. 

In some instances nature does a Stacke operation aa the result of I 
necrosis of the lateral bony attic wall, or a large permanent post- 
auricular opening may occur behind the auricle, leading directly 
into the antrum. In either case the middle ear becomes completely 
epidermized ; but suppuration tends to recur if epidermal scales are 
not removed from time to time. The advantage of such lar^e open- 
ings, secured either by art or by nature, is that epidermtu scalw _ 
and other debris can be readily removed either by the aurist or bp< J 
the patient and his Iriends. 

Describe the operation for the removal of the remains of Ota 
drum-head, malleus, and incus in suppurative cases. 

The opemtiun m^y be duzio uinlcr (jucaine-aii^utheaia, or a general 
antesthetiu may be employed. When a large amount of the intra- 
tyrapauic mucous membrane is espoeed as the result of disease, 
except in nervous patients, the employment of a 10 percent solu- 
tion of coHiaine yields very satis^'t^irj' results if allowed to remain 
in contact with the parts for some time previous to commencing th« j 
operation. If much curetting, however, is to be done afW tliit<a 
removal of the malleus and incus, it is better to secure perfei*' 
quiescence of the patient by administering ether or chloroform. 

If the incudu-stapediul articulation is intact and visible, it is well 
to begin the operation by severing the joint, to avoid possible injury 
to the stapes while removing the incus. If the membrana flsocida 
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is intact, the sharp-pointed knife (e^ Fig. 84) is thrust through it 
behind the short process, as close as possible to the margin of the 
annulus, and the incision continued backward and downward for 
a sufficient distance to completely sever the posterior attachments 
of the maUeus. Without removing the knife from the wound, its 
edge is turned in the opposite direction, its point is slightly with- 
drawn so as to ride over the malleus above the short process, and 
the anterior attachments of the malleus are rapidly severed. Con- 
siderable hemorrhage will probably follow the cutting, but the short 
process of the malleus will probably remain visible for a length of 
time sufficient to permit the neck of the bone being seized with 
Sexton's foreign-body forceps, and an effort made to dislodge the 
head of the malleus from the scute or shelf of bone on which it 
lies in the lateral portion of the attic, by gentle pressure inward and 
downward with the forceps. Should gentle manipulation not suc- 
ceed, it is probable that the malleus is held in position by adhesions 
to the tympanic walls. Hemorrhage should first be controlled by 
packing the tympanum and canal with small dossils of absorbent 
cotton, and then any adhesions that can be reached should be sev- 
ered by means of angular knives (/ and ^, Fig. 84). By means 
of one of these knives or the incus-hook (b, Fig. 84) traction 
directly outward should be made upon the tip of the malleus-handle 
until the head of the bonelet is dislodged inward. If now the 
bonelet be seized in the neighborhood of the short process with the 
foreign-body forceps, it will readily be removed by traction— at first 
inward and downward and then outward. 

The malleus when withdrawn from the ear should Ix^ inspected 
careiully to determine whether or not the incus is adherent to it. 
In not a few instances the bonelets will be found firmly bound 
together by bony ankylosis or strong fibrous bands, so that both 
bonelets will be removed together. If this does not occur, and tha 
presence of the incus has been determined previous to the operation 
by the use of an Allen probe the tip of which has been bent ui)vvard 
and guarded by a few fibres of cotton wrapped about it, a diligent 
search should be made for the incus by means of incus-hooks (/»• and 
?, Fig. 84). The incus will probably be found behind the anmilns, 
dislocated downward and outward as the result of the withdrawal 
of the malleus. The tip of its long process will probably be found 
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cloBC beliiiid ihti atinulaB poateriorly and sumewliat below tlie niiUiUe 
of the tympanum. If ihe incus-hook (A tor the left ear, or I for 
the right ear, Pig. 84) be introduMd into the lower part of the 
tympanum, with its concave surface upward and the tip of the hook 
behind the annulus, by lifting the hook eli^htly upward and at the 
same time rotating it the long procesi of the incus will probably be 
pushed anteriorly into view from behind the annulua. In executing 
this manceuvre it is neceesarj' that the tip of the hook be held aome- 
wliat closely in contaat with the median eorface of the anuulua. 
The rotation of the hook may bave to be repeated tteveral times 
before the inuus-shauk is brought into view. The ossicle will proba- 
bly be found lying somewhat lower down in the tympanum than 
would naturally be expected, but if careful manipulation of the hook 
fails to locate it in this region, the ossicle should be searched for higher 
np, and if necessary the other hook may be inserted with its concav- 
ity downward and its tip behind the scute, and rotated in such a 
manner as to dislocate the ossicle downward. This mancBuvre should 
be executed with great care and gentleness, as there is danger of 
pushing the ossicle backward into the antrum. Alter the incus is 
brought into view it should be seized with the forceps manipulated 
in such a manner as l« free it trom the annulus, and withdrawn. 

It should be borne in mind that the first portion of the oeside 
destroyed by caries is the long process, and that it sometimes reqnins 
but a short period of suppuration to cause the entire destruction of 
this ossicle. Too prolonged search for the incus after tho removal 
of the malleus is not advisable, unless it is certain from previoua 
esaminatioDS that the incus is certainly present. 

Aft«r the withdrawal of the incus, the edge of the annulus and 
the tympanic vault should carefully be searched, by means of » 
cotton-tjpped probe, for exposed hone or areas of granulations, 
such spots be found, they should careftilly he curetted by means 
a bent curette (A or i. Fig. 851. The success of the operation 
bringing about a cessation of persistent or recurrent suppuration will 
oft«n depend upon the thoroughness and care with which tbis is 
done. Any remaining portions of the membrana should also be 
removed whh the pnibe-iwiinted knife or with i 

The remains of the ini-us, even when firmly bound down 
KODB, polypi, and cholesteatoniatona material, may readily 
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■ moved by means of Allporl's iiigenioua uurelte tbrfcps (Pig. 91). 

L The closed blades of the instrumcDt are introduced inU> the attic, 

I then cautiously opened, aiid the incus or a polypua searched for. 

hen something ia I'elt to be within the grasp of the little curettes 

which the blades terminate, the iustruaient is withdrawn. This 



Allport'B Middle-tar Forceps. 

manffinvre is repeated until the attic is completely emptied of all 

morbid material. Sometimes comparatively large polypi — whose 

presence in the attic is unsuspected because they cannot be seen 

—are removed in this manner, and the incus, although unseen, can 

usually be extracted with comparative ease. 

In operating upon the anterior or inferior portion of the tym- 

■ pannm the position of the carotid artery and the bulb of the jug- 

i ukr vein should be borne in mmd (Figs, 92, 99, 1 13). Ordinarily 

I the jugular vein is defended fay bone of sufficient thickness to prevent 

Iignry to the vessel, but sometimes this bone is lacking, and under 

Buoh circumstances the vein lies just below tLe tympanic mucous 

membrane. Several cases of injury to the jugular vein during 

intra- tympanic operations have occurred, but without fatal results. 

Although no cases of injury to the carotid artery during operations 

npon the middle car are known, yet the artery lies dangerously 

near anteriorly, and it is well to use a probe-pointed knife when 

, operating in this locality. Hemorrhage from this portion of the 

U.juteiy as the result of necrosis bus invariably sooner or later termi- 

■luted fat^y, even after ligation of the internal carotid artery in the 
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Vertical Frontal Section tliiungh the Middle of the Externnl Ueatus: . 

rlor; P, paeteiioi portion of the epeclmen; C, carolir] artery; /, internal 
jugular vein. The carotid la separated trom the anterior median wall oS 
the lympauum by an extremely thin septum of bone, which !□ numerous 
instances is entirely lacking, en that the vessel might be WDUDdcd by the 
knife of a heedless operator during an Inlra-lympanlc operation. The bulb 
of the jugular vein is aeparateii l>om the cavity of the tympanmn by the 
mncouB membrane and a thiu septum of bone that Is sometimes lacldug. 
The bulb iif tlie Jugular vein bas been wounded during the DperaUon Of j 
paracentesis. In tbc spvcinicii the drum-bead, malleus, and Inciu b, 
dlsappearud as Ihe result, probably, uf phronio suppuration 
graph of a dried preparation in the anlhor'a collection). 
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After the removal of the malleus and incus, if it be deemed nec- 
essary in order to gain better access to the attic for after-treatment, 
the lateral wall of the attic may be removed by means of the cu- 
rette (Fig. 109). This procedure is somewhat more difficult than 
the Stacke operation described below, but can be done without dis- 
placing the auricle (a source of dread to many patients), and yields 
very satisfactorj' results. 

The after-treatment of the operation for the removal of the 
remains of the drum-head, malleus, and incus in suppurative oases 
is similar to that already described after operation in catarrhal cases. 

Wliat are the indications for Stackers operation of chiselling 

away the posterior superior wall of the meatus and laying 

free the tympanic cavity and, if necessary, the antrum ? 

Caries of the walls of the tympanic cavity and ossieula ; excessive 

growth of granulations in the tympanic cavity, with eholesteatonia- 

tous formation in the attic; if suppuration continues for a long time 

in spite of careftd after-treatment following a mastoid operation 

according to Schwartze's method, or if dangerous symptoms arise 

during the after-treatment. 

Describe the operation. 

An incision is made to the bone, from the tip of the mastoid, 
around the attachment of the auricle to a point above the tragus. The 
periosteum is then pushed forward with the anterior flap until the 
superior and posterior margins of the osseous canal are })rought 
clearly into view. The cartilaginous canal and as much of the i)eri- 
osteum as possible are now separated from the bony eanal by means 
of a small elevator. An incision is made through the loosened 
tissues as close to the drum-head as possible, and by traction forward 
upon the auricle the funnel-sha])ed mass is pulled out of the bony 
canal, exposing the tympanic stnictures clearly to view. By means 
of the mallet, gouge, and curette the ui)per posterior wall of the 
inner meatus is removed, layer by layer, until the attic is fully 
exposed to view. If the malleus and incus are present, they should 
then be removed with the forceps, care being exercised at every 
stage of the operation to protect the stapes. The chiselling should 
be continued until the curette no longer catches upon an overhang- 
ing ledge of bone while being drawn from the meatus. If it is 

• n 
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tbiM^it desbaUe to open the antnun, the chieelling should be con- ■ 
tinocd posteriorly until this caiity is freely exposed to view (Kgs. 
93, M>. At all stages uf the upetatioa the curette (Fig. 109) will 
be fbmtd a luuet Talasbk aid to the removal of Che shEirp edge of 
boae OTerhaoping the canaL Its curved tip should be cautiouely 
■iitn)duc«d into the tvnipanam bene&lh the overhangiDg bone, which 
is somewhat rapidly cut sway, not by drawing the inatrutnent out- 
ward, but by rotating it in snch a manner that the bone ie cut alter- 




Adoll Temporal Bone, wllh the upper and pact of the poBterior wall of the 
meBtnB chiselled sway so bs lo Ibrni one large cavlly of the ineatui, tyin- 
paDum, and sutrum: A, hard ridge of bone surmundlng the Fallopian 
cbdb!. The araountof bone removed by the chisel, while Eomewhatemallcr 
than that fi((nred in some of the text-hooka, li probably aa large aa Ig atte 
in a large proportlou of cases (from a photograph of a preparatiou la the 
author'E coUeetlon), 

nately by the sharp anterior and posterior edges of the cnp, the 
curved tip of the euretto in the mean while preventing the instru- 
ment from becoming displaced. In order to afforil a firm grasp 
upon the instrument while executing this manoeu\Te, the handle of 
the instrument between the cups is made very broad and roughened. 
After all affected parts have been removed, the attic and, if 
necessary, the antram fully exposed, the soft parts are replaced, the 
external inciaion sutured, and a drainage-tube passed into the bony 
canal, completely filling its lumen and thus preventing displtkcement. 
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Wheu the antrum has been frcolj opened it is customary t« incise 
the soft parts longitudinally and press the flaps thus formed back- 
ward into the oavity. In this manner a cutaneoua lining tor the 
antrum may be secured. 

In some instances, where the attic ia known to be occupied by 
pulpy granulations and oholesteatoinatoiis masses, it is well to per- 
form Stacke's operation afier opening the mastoid antrum through 




>■ " ■ ' J cartilaglnDM mealua 

1 .e<l away si In the pre- 

ceding figure. TDe malleus ana mcuB still remain In posilton, but ara 
somewhat dlmlj seen in the figure {from B photograph of a dried prepara- 
tion In the &utbor'e collection). 

the cortex of the mastoid according to Schwartze's method, subse- 
i quently to be described. 

Kilster, after opening the mastoid antnim by Schwartze's method, 
I ehisels away the intervening bone between the mealua nnd the arti- 
I ficial opening through the cortex of the mastoid. The disadvantage 
I of this method is that it is somewliat slow and tedious, and that the 
B.iBiiiOTaJ of the outer wall of the attic, being left until the last, is 
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Vertical Frontal Bectinn Ihroiicli the Bkull, anterior pnrtinn nf tie s] 

The eaw has pasEtd through the eiiiiia iiti the tight xirje ttnd laid open the H 
acguffidnctae Fallopti througb its entlTC vertical portloD.shnwingthe faolAl 
nerve, under which a pin ha« beeu passed. Tt should be observed that (he 
nerve lies nearly vertical In this part of its courao, while above and 
eztemnl to it Is an oponini; into the most exlemal portion or the borl- 
lonttil Semite Ircular canal. Tbc anterior part of the antrom, A, has been 
opened, and also the vestibule, V. and the superior semicircular i 
On the left side the saw has passed through the posterior portion ol 
external and Internal meaCue (l^om a dried preparation In the ai 
collection}. 
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apt Ifl be Blighted and neglected, altjiough tlie most iniportaDt part 
of the operatioD, bo far as accompliahing the result of affecting 
ultimate cessation of chronic suppuration is eoncernej. 

Moat operators prefer to use for opening the mastoid antrum, 
either by Schwartae'a or Stacke's method, a chisel and mallet, 
Schwartze'a set of chiaels and gouges (Fig. 110) being ordinarily 
employed for this purpose ; but Randall dispenses entirely with the 
mallet, and uses hand-gouges of two sizes (Fig. 108). With these 
inBtrumenta, partly by thrusting the gouge forward and partly by 
a rotary motion, it is possible to penetrate the hardest bone with 
surprising facility and quickness. There ia, however, more danger 
of the inatrument slipping than when the mallet and chisel are skil- 
fully employed. The advantage claimed for the hand-gougea ia that 
there is leaa i^onoussion of the intracranial structures than when a 
mallet is employed. In using a mallet it is important that the blows 
should be quick and light rather than heavy, and deliyered in such 
a direction, if possible, that their force will not be transmitted lo 
the brain. 

When chiselling away the posterior superior wall of the meatus 
and opening the attic, the topographical relation of the posterior 
wall of the meatus tiD the descending portion of the facial nerve 
should be borne in mind. The aquieductus Fallopii does not extend 
downward and outward, as stated in most text-books upon anatnmy, 
but directly downward (Figs. 95, 96). Indeed, if (wo probes be 
inserted into the facial canals through the stylo-mastoid foramina of 
any skull, it will be found that the probes are parallel, or in some 
instances incline somewhat toward each other. Although the course 
of the descending portion of the facial nerve is vertical, yet, because 
of the upward and outward inclination of the drum-head, the facial 
nerve approaches the annulus to within 1 or 2 millimetres posteriorly, 
on a level with the centre of the Tneatns ; hence, if the whole of 
the posterior wall be removed, it will be impossible to avoid injuring 
the facial nerve. The Fallopian canal is contained in a hnrd mass of 
bone (FifB. 1 12, 1 13). and hence is protected to a Mrtain extent ftom 
injury at the hands of careful operators. The student should study 
the topographical relation of the structures involved in operations 
npon the middle ear by preparing a. large number of frontal, sagittal 
and horiEontal sections of the ear. Such sections should be made, 
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Vertical Sectinn throDsh tha Skull, poeteHor portion of the bjudb specimen tu 
Fig. SS. On tlie leftside the saw hua paased just anteriiirtuthesquatdactiu J 
Fallopll, and h pin haa beeo poased tinder the BiciBl nerve. If. at ICa 
ttoia the Etylonmatdid foramen. Above Is seen an openin^f made into the J 
■ il portion of the facial canal. Still blgher ] 
up ig a portion of the horizonlai acmicircnlar canai laid open and Occui^ 
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not (hrough a separated temporal bone, but while tlie bone is still 
in pogiUoQ in the skull. Injected heads sawn in half through the 
sagittal suture, and mummiGed by exposure upon the roof of a 
house for a few 'weeks during the summer, are vei? suitable for 
making such sectious. After the sections are made the parts may 
be cleansed and bleached by spraying them with an atomiiser con- 




Verlical SBgiltal Section IhrnuEh the Tympanum ; mpflinn aspect of the latern! 
portion of the specimen. The tower part at the membrana tympitlil ia cut 
Bway hy the ebw. and above the drum-hcnd inelinis outward at au angle 
of IW with the upper wall of Ibe meatus. The malleus -handle and the 
malleo-lncudal articulation, as well as the ducenil I ng process of thelneus, 
are risible. Tbe section passes throogh the canal for tbe tensor tympaul 
mnacle.aothnt (he trochlea and tcnilon are shown. Above the tympanum, 
portions of eacb of the Btmlclrcular canals are vliilbic tfri>ui a dried prep- 
aration In the author's cablnel). 

taining a weak solution of peroside of hydrogen rendered slightly 
alkaline by the addition of liquor polassa. Atler subsequent drying 
the soft parts should be preserved by applying to them several ooata 
of bleached sliellac vaniish, which luay be made to assume any 
color required to render (he structure more natural in appearance 
by the addition of one of the aniline dyes. Eath coat of vamisli is 
allowed to soak well into the soil Usauea in order to preserve tbem. 
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The most usefiil sections for purposes of study are a vertical, froDtal ' 
BeotioD tlirough the apiaa supra-mealum (Figs. 98, 102), a. vertical 
sagittal section through the flcmr of the tympanum (Fig. 97), a 
horiEontal section through the roof of the meatus (Fig. 99), and 




pMteriorBnrthce of the Portion ofthe Earremovad by the Iwo vErtical ft 

gaw-CQtB seen in Ihe precediog Hgurc. The eitcrnal liuny meatUB lias lieeB f 
laid open only at its most citErnal portion. Above, tlie saw 
thrnngh the aditus and posterior to tbe facial canal: J ,aAitwi ir,boTUott-% 
tai aemicirculiir canal ; M. mealue ; ff. facial netve. 

a section parallel to the inner wall of the tympanum (Figs. 112, 113X1 
Besides making the sections through the middle ear. the studeatj 
would do welt to operate many times upon the cadaver before attempt 
iug any serious operation involving the middle ear of a patient. 

MASTOIDITIS. 
Describe the external and middle ear of a new-bom child. 

At birth the cxtcmiil auditory meatlis ia essentially a closed a 
The drum-head lies nearly in the same plane with the upper w 
of the meatus (Fig. 100), and forms such an extremely acute m 



witli the lower wall that the upper and lower wulla are prjftically 
in contact escept for the vemie aiseosa (greaBy paste), which, cover- 
ing the CDtire body of the child at. birth, also extends into the 
auditory canal, completely blocking it up so that no air am enter. 




Hoiiiont&I Section through the Ruof of tbi> External MeatUB ; T, Inferior por- 
tion; S, superior portion of the specimen: -tf, external auditory roeatui; 
T, tymiiatium ; JT A., mastoid antrum i A, cBTotid utery: L.S.. latersil 
slnos; B, bulb of the Jugular vein : A', EiPlal nertc. In the lower half of 
the Bpecimen is the handle and short proeeas o( the malleus, the eaw har- 
fug paaaed through the ueck of the bonelet. The membrHDe slupeg 
Dbllqael]- forward at an angle of 55° with the axis of the meatus, and out- 
ward at an angle of IW with the roof of the meatus. The section passes 
Ihroneh the oval window, so that the cavity of the vestibule (V), as well 
as the cochlea (C), Is shown In the upper half of the specimen. Here also 
is to he seen the malleus-hoad, the incus, the atlie, and the mnatnid an- 
trum. The stapes has been removed by the saw. The bulb (B) of the jug- 
ular vein extends upward farther thau In most speelniens. 

The drum-head is covered by estremely thick epidermis, while the 
cavity of the tympanam is usually completely filled with its own 
mucous membrane, which, enormously hypcrtrophied at all parts 
of the tympanum, is thickest upon the inner wall, where it la 
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markeiily hyperaemiu and jelly-iike in uppettraiiw;, iii marked o 
trast to that uf adult lifu, vhich upon the promontory ia thin and i 
nearly bloodleas in appearance. 

The offspring uf the liumun race ia hence, like that of many of 
the lower animals, Ijom into the world almost completely deaf. At 




■Vertlosl Frontal Sectinn thrmigh Ihp Rsternfil Auditory Canals oraFteto* ■till. ] 
bom Bt the end of the aevEnth month. Rntcrior portion or the bead. 
eilemal auditory canalB slopo aomcwliat downward, t 
tympsnl are nearly horizontal. The lower wall of each canal ts In codi 
with the upper exeepi for the presence of a amaU quantity of the U 
cheesy material (iremiz cmeoiio) that covered the rest of the skin of 
ftetue. The tympanum Is completely filled by the oeslclea and Its c 
mucaus membrane, which is much thicker than that of the adult. Tlie | 
malleoa la in position in the right ear, but baa bven remored by the sanr 
from the left. B. hrain ; if. if, head of (he malleus : C. cochleH u( the left I 
ear (from a specimen In the author's collection). 

birth or eoon aflerward the tympanum hecomes B cavity containing 
air. The thick epidermis of the ooter layer of the drum-head ie 
exfoliated, and the mueoiiB cushions within the tympniium disappear 
with greater or less rapidity. 

The osseous canal of the adult is represented in infants 
titmiJuB tympanicuB (iT, Fig. 101), one uf the three (separate 
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oomijrising the temporal, and fbrmiug by firaJua! ilevelupiuent the 
vaginal prouess of the iiuditory meatus of the adult. The rest of 
the canal is composed largely of embryouic tissues covered by skin, 
and measures Irom tho tragus to the umbo usually aljuut 30 mm>, 
while that of the adult measures from 31 to 35 mm. belweeo the 
same structures. Because of the nearly horizontal position of tlie 
drum-head, Shra,pneirM membrane (Fig. 4) lies so near the orifice 
of the canal that when greatly BwoUen it almost protrudes, resem- 
bling a polypus somewhat in appearance ; indeed. It has been mis- 




Left Half of UicSkuii Ufa stillborn Infant, ahowiDgtbc mferlorsurliace of Ibe 
pelroos bone, the aiinulu8tyiBpHQicuB,the ogslcles, (he tympanum, and the 
mastoid propeBB, The oealclea, the tympanuui, und the maj^told anlnim ace 
nearly Bs large as tbaaeaf an adult. JU, mastoid process; S. P. short process 
o( the malleus : P. T, posterior tubercle of the anuuliu tympaulcuB (from 
s specimen In tbe author's eollecllonl. 

taken for a polypus, and removed, together with the malleus and 
incus. To esamine the drum-head of young children it is necessary 
to draw the lobule downward in order to detach the lower from the 
upper wall of the mealus. The ossicles, tympanum, and maatoid 
antram are nearly as large as those of an adult, but are superficially 
situated, and in opening a mastoid abscess in an infant, therefore, 
it is not unusual for the probe to pass through the antrum into the 
attic for a distance of nearly an ineli. The mai^toid antrum of 
young children is situated medianly from the posterior tubercle of 
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theaDHulus (Fig. 101), and tliie elevation ahauld be searched foTS 
a landmarli when operatiug upon ihe Kimporal bone of infants. It 
bIiouIJ also be borne in mind that the luaBtoid-squamouB suture is 
not ossifii'd ul birth, and frequently presents largu dehiscences during 
childhood, so that when making the primaiy incision for a moaUjid 
operation u|)on a young child the point of the knife should nut be 




VerticBl rronlal Section through the Rplna of a Cblld eighl years oia ; F, ai 
rlor, B. poBterior portion of Ihe specimen ; at. M\c with tegmen reniove4j ' 
B,ypitibiile with horiionlal &ni] superior soroloireular eanalB laid open: 
I, tympBDum: J. Jugular vein; /. nqu^iictiu Fallopil; a, mastoiil antrum: 
f m, internal mealiia ; te, saiv-eut ihrongb the centre of the modlnliis. nt 
right anglee to thu [ubo-tympanic ails, in orde.r to lay open the cochlea, 
A section of llilB lilii<3 through the mndlolus Iscommeodeil lo rtudontias 
Ehowing the lopntirsph; of the anterior jinrtlon or tbc tjiapaniini in rela- 
tion to the articulation of the lower jaw aud tbu caruUd arteiy [ftfia SS 
dry preparation in the aulhor'a collection). ■ 

pressed with force against the bone, or it may ent«r one of these 
dehiscences and penetrate the cranial cavity. The incision should 
be made with due deliberation until the bone is exposed in the whole 
length of the inciaion, and the periosteum pushed forward with 
great care and gentleness. Unneceasar? curetting within (he mastoid 
antrum and attic should also be avoided, as the potru-Sf]uamous 
suture remains open for some time after birth, and a prooesa Irom 



lot nnftequently esteiida ctovfoward to uDite with the 
111 brail e ut' the middle eiir. 




left Is diploetlG 




Frontal SectloD throu^li the Spina of n Mastoid Process consisting almoat 
entirely of Buittll pneumatic cetls; f, anterior, fl, poeterior portion of the 
ipeDlmen; .1, antrum: C, large cell at the tip of the proccBB ; the semicir- 
cular cnnalB and the BqnEednctUB Fallopli hare been laid open after the 
BectlQPi waa mndo (from a specimen In the author's coliluel). 



Deactibe the adult mastoid process. 

At birth thu iiiaatoid process consista o 
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oaily conUiDing but one cell, the uiaet«id antrum. At the 
eight years the child's mastoid generally contains numerous other 
pDeumatic spaces radiating from the aulrum, and its topographical 
relations are well shown in Figure 101. At puberty the mastoid has 
become a distinct prominence, conical in sliape, with its apex down- 
ward. It may or may not contain pneumatic cells in addition to the 
antrum ; in fact, there are four distinct types of mastoid structure : 
1. The pneumatic, in which tlie whole 
mastoid process is composed of pneumatic 
spaces communicating with each other and 
w h he antrum, and lined with a continn- 
f he mucous membrane of the mid-.- 
a The pneumatic spaces may boJ 
e Tk 103) or small (Fig. 104). Iftb*;! 
mia spaces are small, one compaia 
1 I ge cell is generally found at t 

80 i p. 



FlQ. !(». 




The diploetic, the entire hone cont^i)-4 
ng no a spaces, but composed of diploetaAiJ 

3 The pneumo-diploetic, in which p 
ma spa es and diploetic tissue are bo^fl 
fo nd (Fg. 103). 

4 The sclerosed, in which the ( 
nc s raposed of conipiiet bone often rs 

ha d a a ooth (Fig. I(J5). 
What is the pathological importance of 
these types of mastoid formation ? 
Pathologically and surgically, the struct- 
ure of the mastoid process is of the utmost 
importance. In the pneumatic type of 
mastoid with large cells, pus from the 
antrum readily finds its way to the lateral 
surlkie, hut in the dijiloetic, and more especially in the sclerosed 
type, there is greater danger of pus burrowing its way into the cra- 
nial cavity. The difficulties of the mnstoid operation are also greatly 
increased by the compactness and hardness of (he bone. Where a 
large cell is present at the mastoid tip with a thin median wall, pns 
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MASTOIDITIS. 1T5 

13 more likeiy to find its way into the digastric fossai than to pene- 
trate the thicker esternul L-urtux. 
What is the etiolog? of mastoiditis ? 

It is doubtful if primary iiiflummation of the mastoid ever occurs 
escept as the result of syphilis or tuberculosis, the disease being in 
almost every instance the result of an extension, by continuity of 
structure, of inflammation tram the tympanum. Politzer Btat«3 that 
in every post-mortem that he made of chronic suppuration of the 
middle ear the mastoid cells were diseased. Mastoiditis, then, is 
generally the sequence of acute inflammation of the tympanum or 
of chronic suppuration of the middle ear. In rare instances sup- 
purative inflammation of the deeper portion of the auditory canal 
may extend under the periosteum until pus appears upon the ex- 
ternal surface of the mastoid beneath the periosteum ; or infection 
may be transmitted by means of the veins which traverse canals 
passing from the meatus into the masteid cells. 

What is the pathology of mastoiditis ? 

The most acute cases, starting in an inflammation of the mucous 
membrane of the middle ear and mastoid antrum, and extending to 
that lining the mastoid cells, run a most rapid course, but a few 
days elapsing between the onset of the disease and the operative 
opening of the mastoid necessary for the removal of pus and necrotic 
bone. In such cases the abscess-cavity does not usually communi- 
cate with the mastoid antrum, but it is generally superficially situated 
just beneath the cortex of that bone. The middie-ear symptoms, 
however, may have subsided and for weeks all signs of mastoiditis 
have disappeared, except perhaps slight tenderness on deep pressure 
over the bone, with occasional slight shooting pain through it, when 
a fluctuating swelling appears over the mastoid bone, the digastric 
fbssie, or in the deep tissues of the neck, indicating that spontaneous 
perforation of the cortex of the mastoid bone has occtured and re- 
leased the contained pus. 

The changes that occur in slowly progressive inflammation of the 
mastoid cells are of two kinds. Sometimes a limited necrosis is 
produced, the *surraun ding tissues being thickened and consolidated 
to the extent of entirely obliterating the pneumatic spaces. Where 
the active inflammation has subsided without suppuration hyper- 
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nslosi'g, or consolidatioD of the mastoid, may occur without neoroBUfl 

Id moat cbronic cases the masUiid antrum becomes filled wilb'9 
cholesteatomatous mosaes, thus isolating the maaUiid cells from thftfl 
tymptinic cavity. Active mastoid compliealiom during chronic Bupr.9 
puration of the middle ear Irequently manifest themselves during! 
an acute exacerbation of the middle-ear disease, with the resoltfl 
of producing an acute infianimation of a limited area of bone iii<l 
the centre of a sclerosed mastoid. I 

Caries or necrosis of the maatoid may extend inward and involva ■ 
the lateral sinus, producing phlebitis, thrombosis, emboli, and their"! 
consequences. The middle fossa of the skull may also be penetrated 
and an abscess produced beneath the dura mater, a local paehy- 
meningitis preventing further extension of the disease; or menin- 
gitis, both at the base and convexity of the brain, or brain-a' 
may occur, 

Wliat are the STinptoma of mitstoiditis 7 

In acute cases the first symptom is intense pain, invoWng the I 
mastoid and often the whole mde of the head. There are tendemeaii^''« 
on pressure over the mastoid, fever, and in most cases swelling atidX 
congestion of the upper posterior part of the meatus. In the mon^l 
chronic form of the disease the patient is sometimes remarkably &MS 
from pain, almost the first symptom t« which the surgeon's atteniV 
tion is called being congestion of Shrapnell's membrane, with aweltil 
ing at the upper posterior part of the meatus, over the mastoid, or 1 
of the neck below the ear. Deep fluctuation can be made out at j 
each of these points in some cases. 

It is often diffiuult to make an early diagnosis of commencing otio 
meningitis. The chief symptom at the beginning of brain comphco- 
tions is usually headache, which, at first intermittent, soon becomes 
constant and increases in severity. Accompanying the headache 
there are restlessness, insomnia, occasional vomiting, and dulnees oi 
the intellect. If the eye be esamined with the ophthalmoeoopeiV 
commencing optic neuritis will be discovered. In children ( 
Aequently occurs. Dilatation of the pnpU, paralysis of the aoconfj 
modation, strabismus, ptosis or paralysis of other muscles of 
body, may sometimes be present as the result of brain-abscess. 
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Bymptoma of phlebitis of the lateral sinus are uhills, followed by high 
temperature. The circulatiou swon becomes checked as the result 
of the formation of a thrombua, which may in rare cases extend 
downward and backward to the tarotilar Herophili or into the jngular 
3 it may be felt as a hard cord, or into the mastoid vein, 
producing (edema and inflammutiou of the posterior portion of the 
neck. The formation of a thrombus is usually followed by fatal 
results. 

What is tile treatment of mastoiditis ? 

When there is congestion of the posterior portion of Shrapnell'a 
membrniie and swelling of the neighboring tissues of the meatus a 
^'ee incision through Shrapnell'a membrane and the swollen tissue 
will sometimes abort the attack. One or more leeches, however, 
should also be used over the mastoid bone, or Wild's incision should 
be made. This consists of a semicircular cut just back of the auricle 
from a point over the middle of the meatus downward nearly to the 
tip of the mastoid process. Care should be exercised that the in- 
n estcnds through the periosteum to the bone. Wild's Incision 
probably cannot be made too early dnrin^ an attack of mastoiditis, 
but it should be viewed as possibly only the Urst step in other operar 
tJve procedures that may ultimately become necessary. The bleeding 
often gives relief from pain even when no pus is found, while the 
wound acts as a counter-irritant or revulsive until healed. If, not- 
withstanding these procedures, pain and high temperature persist, 
it will be necessary to produce an opening through the miistoid to 
the antrum in order to secure prompt removal of the products of 
inflammation. 
What is the histor? of operations upon the mastoid process 7 

The operation of opening the masloiil cells was first proposed by 
Riolanua about I60U. Fifty years later the performance of the 
operation was opposed by Sir Thomas Browne. Trephining the 
for the removal of the products of inflammation was first 
done by Jean Louis Petit, a distinguished French surgeon who died 
in 1750. ITie Prussian military surgeon, Jasaor, trephined the 
mastoid process in 1771. His earlier operations were done for 
the release of the products of inflammation, and were highly 
"lut he and his auwwsaors soon lost sight of the traO| 
12 
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iDdicstiona for the <){)eratioa, which soon became very iwiiulu 
and was frequently performed for the relief of deafness and 
tinnitus. Disastrous and even fatal results were somewhat numer- 
ous, and finally culminated in the death of BunjQ von Berger, phyai- 
dan to the king of Denmark. Berger had suffered for some time 
Irom noises in the ears and gradually increasing deafness without 
suppuration. Perforation of the mastoid cella and the injection of 
an astringent solution were soon followed by fever and delirium which 
ended in death on the eleventh day. At the post-mortem, the 
mastoid was found to be almost rudimentary and the trephine had 
entered the brain. Death resulted from purulent meningitis. Be- 
cause of the prostitution of this most useful operation, trephining 
the mastoid fell into disrepute, and for nearly a century was referred 
to in medical literature as one of the curiosities of surgeiy rather 
than a justifiable procedure. The status of the operation was 
re-established by the writiilgs of Forget in 1H49 and those of Follin 
and von Troeltsch in 1^59. Troeltsch cut through swollen tissues 
down to the mastoid to prevent necrosis; and if there was evidence 
of deeper seated disease, he penetrated the bone behind and parallel 
to the meatus by means of a blunt probe, and when the cortex was 
thick and hard he used a small trephine. To Sehwartze is due the 
credit of developing the mastoid operation as performed at the 
present time. Sohwarbse's first series of 100 cases published in 
1883 gave a death-rate of 20 per cent., a mortality that has been 
greatly decreased as the result of performing the operation earlier 
in the history of the disease, licfure intra^^ranial complications havQ' 
had time to dovelop. 

Describe the operation of openiBg the mastoid. 

The instruments required for the ronvenient performance of the 
operation are a scalpel, five or sis hfcmostats, a pair of broad re- 
tractors, Allport'a dilator (Fig. Ill), a ptur of bone-gnawing forceps 
(Fig. 107), two bone-gouges (Fig. 108), two bone-curettes (Fig. 109}, 
a steel grooved director, a silver probe, maltet and chisels. 

While the operation of opening the mastoid is generally performed 
for liberating the contents of a septic cavity, it should be done under 
antiseptic precautions. Tlie instruments should be sterilized by 
boiling them in a 2 per cenL soda solutjon, and the hands of the 
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reourrenue uf ilie heuiorrhage. Further operative p 
the curette aliould under these cireumBtanoes be attempted onlywith 
the utmoat caution. Indeed, it is best in man; of such cases to 
simply repack the wound with iodoform gauze and apply a bandage. 
'ITie possibility of injuring the facial nerve or opening the external 
semicircular canal should also be borne in mind. 

After all the softened bone has been removed with the curette, 
all overhanging edges of bone should be removed by the rongeur or 
chisel, and also the partition of bone between the auditory meatus 
and the wound if it be thin. In all cases where a cholesteatoma is 
encountered it is advisable to turn the auricle forward as already 
described and remove a sufficient quantity of bone Xa form one large 
cavity of the meatus, tympanum and antrum according to the 
method of Stacke or Kiiater (Figs. 93 and B-t). When executing 
either of these operations it is possible to wound the facial nerve 
as it crosses the lympamim. To avoid the possibility of this occur- 




Allporl'g Dilator. 



ring it is advisable to remove only the upper portion of the poste- 
rior wall in the deeper portion of the meatus and thus avoid the 
compact mass of bone containing the facial nerve (Kg. ] 12). The 
horizontal semicircular canal, although it is situated estemal to the 
facial nerve, lies too high up to be in danger of being opened. If 
the facial be not too greatly injured, reeoveiy from the ensuing &cial 
paralyaa is probable under the use of the galvanic current. 

IndiploSticand compact mastoid bones the luteralsiuussometimt^ 
occupies a position more anterior and superficial than is normally the 
case. In the bone shown in Fig. 113 it would be impossible U> 
open the antrum by the usual method, as the sinus would be en- 
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BecHone througli the Tympanum paritllelto Its Inner nail : median agpect of '] 
the Bpcclmens : 17, horizonlal Bemlclroiilar canal; It. N, hnrlninUl portion ■ 
of aquKduetus Fallopll ; V. jv; yertiral portion. In the nppcr Bp ' 
section is somewhat more median tlian in the lower, in order to open tM|| 
horizontal Bcmicireular canal and the aquccductne FallnplI, It will HM 
nbeerved that In the lower specimen the tubercle, II. containing tlie sen^ V 
clrcalar canal (s more lateral Ihao the hard ridges of bone below it, B^ 
contaiuine the Ikdal canal. In the upper specimen the stapea le 
OTal window, and the l<i|iography of the inner wall of the lympannra, tl 
aditus, and the mastDid antmm Is well shown in both speclmena (ihmS 
specimens in (he anther's cabinet). " 

countered after the first few strokes of the chisel In rare ins 



the ainua lies just beneatli tbe skin and is liable to be wounded by 
the kuife in making the primary inciaioo. 

If a mastoid operation does not follow Wild'a incision prcviouBl;^ 
performed during the primary treatmeot of the disease, it is advi»- . 




Hotlaontal Section throuRh a Right Tctuporal Bone below the Spina, showing 
an extremis nnleilor and superRciBl jiabilion of the sigmoid sulcus, thus 
bringing the lateral bIuub within Lfi mm. of the bony surface at the oper- 
ating point B,nd rendering the oiillnary mastoid operation impossible. At 
a position somenhftt above (he ot>enLting point the suIcub la less than one- 
half mm. from the hoiiy Burfece. V, upper, L, lower portion of the Bpeci- 
men; B.C. sigmoid anlmiB: T, tympuium ; At. attic: A, Email antrum; S,S,lf, 
spina supm-meatum (from a specimen in the author's cabinet). 

able to make a irce section through the skin to the hone from the 
tip of the inaatoid, close to the insertion of the auricle and upward 
to a point just above the helix ; the pcrioste\im should then be 
mpidlj' separated from the bone by pulling it forward with the 
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curette untU the spina Bupra-njeatuin (Fig. 114) is brought i: 
view, this structure being carefully preserved during the subseqiien 
procedures uf the operation to serve as a landmark. Instead c 
Beiziog the arteries with hiemostats, it is often mure convenient ti 
insert two Allport's dilatuni {Fig, Hi) and thus stretch the large 
skin-wound wide open and ulTurd ready access to the hone, 
hemorrhage ordinarily ceases after the insertion of the dilators. 




Lateral Scrrnpe of a Right Adult Tpmpnral Bone, showing superflcial li 
marks. The sbadoic indlculpa the iiositloii Df the lu 
tium: immediatcl}' lu ^ont is b weU-developed Bpinii Biiprn-meBtum ^S 
the postarlor superior border of the meatus; T.A., T.T., upper Burfkce o^fl 
the leEmen antri and tepneu tympanl. In aome Bp( 
cerebral fossa ostenda Kb low down as the dB,rk line immediately above tta 
mEBtuB, and benCB cJilselltng pannol l>e parried above the level of tbte UMiQ 
without danger of entering the cranial cavity (from a Bpeciman li 
■ulhor'a cabinet). 

If no softened spot or sinus is found upon the Hurface of themaa- 
toid bone afler completing the primnry inoiaiou, it will be necessaiy 
to make an opening by means of the mullet and chisel, the hand 
bone-gouge, or Buck's perforator. Randall depends entirely 
the hand gouge, employing two aines of in.stnimenls (Fig. 106), 
which he penetrates the hardest boiie with a great celerity and 
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whilst Bkko prefers to penetrate at least the cortes of the mastoid 
with Buck's pcrfarator and enlarge the opening' with a mallet and 
gouge. Most operators, however, depend largely upon the mallet 
and chisel, removing toward the close of the operation all overhang- 
ing edges of the eurt4jx with bone-gnawing forceps (Fig. IOC). 

The opening in the cortes should he made just below and behind 
the Bpina, and should extend inward and slightlj' upward parallel to 
the hony meatus until pneumatic spaces are encounlerod or the an- 
tnim penetrated. In some cases the hone is so dense that no pneu- 
matic spaces or softened bime is encountered until the neighborhood 
of the antrum is reached. Even this cavity maybe small and easily 
overlooked. If the antrum is not encountered at a depth of IS 
mm., or three-fifths of an inch, the operator should proceed with 
great caution to avoid injuring the I'aeial canal or entering the 
cranial cavity. In some instances where the drum-head and ossicles 
are partially destroyed a silver probe with its end bent at a right 
angle may be carried through the canal into the vault of the tj^u- 
panum and held in such a position as to serve as a guide. If the 
chiselling be continued in the right direction, there will be little 
danger of wounding any imiwrtant structure before the probe is en- 
countered. Even though no pus be encountered, but only softened 
bone in the neighborhood of the antrum, the relief of all mastoid 
^mptoms usually follows the operation. 

When pneumatic spaces are encountered, the opening made by 
the chisel sliould he enlarged, if necessary, with the rongeur, and 
the walls of the pneumatic spaces broken down, if diseased, with 
the curette in a direetion to reach the mastoid antrum, free com- 
munication with which should be established, if necessarj', as well 
as the removal of all carious hone, chulestealomalous masses, and 
pnlpy granulations, Politzer states that it is undesirable to estab- 
lish a communication between an abscess-cavity and the mastoid 
antrum when the latter is surrounded by healthy bone, as is gener- 
ally the case in acute suppurative mastoiditis. 

In the event of pus having gravitated into the tissues of the neck 
from an opening upon the inner surface of the mastoid, the 
though the skin should he lengthened sufficiently to permit the 
entire tip of the mastoid being removed with the rongeur forceps 
as to expose the abscess in the digastric fossa. 



.id 
:r- 

i 

he ■ 




ESSENTIALS OP DISEASEH OP : 



ota^U^I 



Afler the operatioD is coupkted the auditory meatus and 
should he irrigated freely with wumi sterilized nuter. It is not 
disable to use suhitioiis ot'coirusivu siibliniate for this purpose 
the patient is under ether, as the fluid may run through the Eu- 
stachian tube Into the thriwl and an unknown quantity he swallowed. 
If the wound mmmunipatcB freely with the tympanic cavity, fluid 
syringed into the wouud will flow out of the meatus, hut should this 
not be tlie case free commmiication will prohahly be established 
within a few days following the operation. If necessary one or 
more sutures should he used to hold the auricle in position, the 
wound and auditory canal lightly packed with iodoform-gauEe, 
a roller bandage applied over Bterilized gaaze and cotton. 

Twenty-four hours after the operation the dressing should be 
moved from the wound and the parts carefully inspected. The 
nose and naso-pharynx should then be cleansed with the spray from 
an atomizer containing an alkaline antiseptic wash, and the middle 
ear inflated according to Politzer's method in order to drive secre- 
tions from the middle ear into the meatus and wound. The parts 
should then be thoroughly douched with a one to one-thousand bi- 
chloride Bolution, or cleansed with a Bpray of a solution of peroiide 
of hydrogen, the wound again packed lightly with iodoform gauze, 
and the sterilized gauze, cotton and roller bandage applied. If the 
wound he packed too firmly with the iodoform gauze during the 
first few days following the operation, there is danger of injury of 
the facial nerve with resulting transient jiaralysis of some of the 
fiwaal muscles ; lat«r on the woimd may with advantage be packed 
more firmly. In some cases the wound does better if, after thor- 
ough cleansing, it be dusted with boric acid, and packed either 
with sublimate or sterilized gauze. This is more cHpecialty the case 
if the lips of the wound appear sluggish and the exposed hone does 
not quickly cover itself with granulations. The presence of cedema 
in the Buperfieial tissues about the wound may render advisable the 
use of a. wet sublimate dressing for from twenty-four to forty-eight 
hours. Sometimes exuberant granulations on the superficial edges 
of the wound will require removal with the curette or scissors, u 
the wound requires to be kept open until firmly healed from the 
bottom, a result that usually requires from three to four weeks. 

Usually recovery from ii mastoid operation is uneventful ~ 
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L itnd skeplessDesa on the night following the opcraliaa niay require 

■ the use of a small dose of chloral and bromide of sodium, or even 
Bwi opiate. Usually the temperature is prattically normal and the 
^Jutient entirely comfortable un the morning following the opera- 

■ tion ; and if the temperature remain normal for one or two days, he 
^aiay be allowed t« sit up and move about in his room. 

I Pereistent pain and eleopleBsnesB with high tcmperuture followiog 

Ethe operation may be due to a slight attacli of local periostitis or to 

ftthe fiict that ail the foci of inflammation in ihe mastoid bone have 

I not been reached by the chisel. 

v'Wbat are the intra-cranial complications of disease of the 

I middle ear 7 

I Meningitis; extra-durul, intra-dural, cerebral and cerebellar ab- 

" acese; thrombosis of the lateral sinus. 
What are the symptoms of meningitis complicatmg disease of 
middle eat ? 
Slight ccruliral irritation, CKpecially In childreo, probably mwiin- 

' gitja, Irequently accompanies acute inflammation of the middle ear. 
~ i symptoms are localized headache referred to the temporal 

K4r ocrapitai region, which may be t«nder on percussion. Morning 

tnd evening fercr is sometimes present, and in children coDvulsions. 

The meninges in aural suppuration are involved as the result of 

Garies of the osseous walls or infected throngh the numerous vessels 

■Ihat penetrate the bone. The process may be entirely local, a slight 
ihymeningitis gluing the dura to the bone and preventing the 

Fifiirther spread of infection. The disease, however, may affect the 

V'^ntire surface or be confined to the basilar meninses. The femper- 

' ature is usually from iOl" to 105°, and eshibits but slight variation 
daring the day and night. There are severe headache, photophobia, 
Tomiting and localized or general convulsions. Delirium is common 
in young subjects, but in adults the patient slowly pas^a into a 
condition of fatal coma. Paralysis of the pupil, str.ibismus, and 

I ptosis are the must frequeut forms of paralysis present. 

I What is the treatment ? 

3 the symptoms are simply those of cerebral irritation, 

[perfect rest in bed, large doses oi' the bromides, purgation with 
, irequently repeated doses of calomel and sahnes. Some- 
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1 ice-cap are effectual in checking 



timea the local abHtractiut 
leeches or Wild'e inciBiim t 
the attack. 

As the disease is invariably fatnl unless checked in time, surgical 
meaaures to be effectual must be instituted early. Where there is 
no donbt as to the diagouais, the mastoid antrum shonld be opened, 
and ii' the amount of diseaxe met with is not sufficient to account 
for the symptoms, the cranial cavity also, in search of an estra-dural 
abacesa. Even if no pus be found, the opening into the cranium 
with the consequent local depletion and relief of tension is the best 
possible treatment and has been followed by recovery in some severe 



Wliat is sah-dnial or extra-dnral abscess ? I 

Sub-dural abscess is a collection of pus belwcen the dura uiat» 
and the bone. The most usual sites of sub-dural abscess following 
aural suppuration are the groove for the lateral sinus and the supe- 
rior surface of the petrous bone. Such collections of pua can some- 
times be located and evacuated by surgical intervention. Cases of , 
spontaneous evacuation through the middle car have been reporb 
What is intra-duial abscess ? 

A more or less localised collection of pua between the dura a 
the brain as the result of meningitis. The prognosis is much graveB'S 
than in estra-dural absciisa, as the collection of pus is less definite t 
located and more difficult to reach. 
What are tlie BTiaptoiiiB of cerebral abscess ? 

Cerebral abscesses as the result of inicction from suppnration o! 
the middle ear are usually located in the tempore -sphenoidal lobe 
and generally present but few symptoms for at least several months^ 
but at any moment acnte meningitis may occur or increased i 
cranial pressure result in coma and death. 

In the early stages the diagnosis is usually not easy. Sevea 
deep-seated pain, and tenderne^ over the temporal region, i 
nenritia and localized paralysis may be present t« a greater or k 

What are the symptoms of cerebellar abscess 7 

The symptoms arc more obscure even than in cerebral abi 
the diagnosis extremely difficult, Suluects of cerebellar abscess n 
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present absoliitelj' no sjinptuuiK, and j'et suddenly die ae the result 
of the rupture of the absueas into the fourth ventricle. 
Wliat is the treatment ? 

Surgical interl'erence in all eases of intra-eranial suppuration is 
the only adequate remedy. As a general rule the cranial cavity 
should only be entered after removing diseased structureB from 
the middle ear. After the antrum and attic have been cleaned, the 
original skin-wound is enlarged to a sufficient degree by an incision 
directly backward and the periosteum delacbed. The groove for 
the lateral sinus is then cautiously opened by uieans of a mallet and 
chisel and the sinus examined carefully for throrabue. If no clot 
ia found, the opening into the bIcu!! is enlarged by means of the tre- 
phine, chisel, or cutting-forceps upward to reach the middle or down- 
ward to reach the posterior cranial fossa. While proceeding with 
the operation it is possible that an extra-dural abscess may be opened. 
Under such circumstances free drainage shuuld be secured and the 
wound dressed. If no such collection of pus is discovered while 
enlarging the cranial opening, a flexible grooved director should be 
passed in difTerent directions between the dura and the skull in 
search of pus, and finally the tegmen of the antrum and attic 
removed, as extra-durai abscess is not unfrequently located upon this 
thin plate of bone. 

If cerebral abscess be present near the surface, the dura will 
bulge without pulsation into the wound. Selecting a spot, a small 
steriliKed hollow needle is carefully inserted into the brain. Should 
pus escape or the needle yield a fetid odor when withdrawn, the 
dura is iucisod and a trocar passed in the required direction. If a 
definite pus-cavity be emptied of its contents, it should be washed 
out gently with a warm, sterilized, saturated solution of borie add, 
a drainage-tube inserted into the tract of the trocar, the wound 
closed, and a dressing applied. 

If exploration of the middle cranial fossa does not yield results 
sufficiently definite to account for the symptoms, the wound in the 
skull is enlarged downward sufficiently to pemiil access to the 
structures below the tentorium. The exploration in this region 
^ould be coD<lucte<l on the »kme general principles as in the middle 
cranial fossa, but of course the utmost care should be exercised i 
the use of the exploring needle. 
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Sesciibe smua thromboais. 

The lateral sinus may be iiifetted by way of the superior petroaal 
ainuB as the result of attic suppuration. Usually, however, the 
infection proceeds from the mastoid ecUs by way of the numerous 
small veins that reach the sinus through the bone. An early stage 
of the process is the occlusion of the sinus by & firm fibriDOua clot 
which may extend backward as far as the torcular Herophili or 
downward into the internal jugular vein. The development of 
septic bacteria within the clot leads to general septic infection ; and 
if the patient survives lung enough, secondary abscesses appear in 
various organs of the body, septic pnemuoDJa being the most com- 
mon complication ; but it should not: be forgotten that sinus throm- 
bosis may produce secondai; sinus thrombosis and brain abscess oa 
the opposite side. Occasionally sinus phlebitis occurs as the result 
of the contact of necrosed bone, eo that the sinus is easily tomi 
during the mastoid operation, with resulting severe hemorrhage, h 

What are the aymptoma of sinus thrombosis ? ^ 

The progress of the disease is exceeding insidious, ani the symp- 
toms vague. The mtst reliable is a sudden great rise of tempera- 
ture, followed by an abrupt fall at succesMve intervals as the result 
of the breaking down of a portion of the clot and the passage of 
septic material into the general circulation. Unless the thermometer 
be used every two or three hours during the day the characteristic 
variation in temperature may readily escape notice. In nncompli- 
cated cases intra-craniul symptoms such as severe headache, paralysis 
or oonvulsiona are absentt Sooner or later symptoros of general 
sepsis occur — asthenia, emaciation, an ashy hue of the skin, and 
profiise perspiration. Severe rigors may or may not occur. 

A certain number of cases of primary thrombosis recover spontane- 
ously, although it is impossible to stale how many die subsequently 
of secondary cerebral abscess and other sequelm of tbe disease. 

What is tbe treatment ? 

Early operation if the diagnosis is certain. The only therapeutic 
measures of value are those which combat the asthenia. Nutritions 
food, by mouth or recttmi, large doses of quinine, and t 
stimulants. 

When the mastoid antrum has been previously opened tl 
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Dal opening should be enlarged Lackwui'J and tlnwnwarJ, anil the 
dura exposed as far aa the occipito-tempotai suture. After the 
siDug hus been exposed the presence of a clot is delcnuined either 
by the sense of touch or by inBerting a carefully eieriliscd hypoder- 
mic needle. If a thrombus is preseut, pus or foul-amelling blood 
are usually withdrawn ; but if the chtLDuel is normal, fluid blood 
alone enters the syringe. 

To remove an infectious thrombus, the sinus is freely incised and 
ite cavity emptied by the delicate use of a curette until decidedly free 
hemorrhage eupervenea. The cavity should then be packed with 
iodoform gauze. 

When the clot has extended downward into the jugular vein, as 
evidenced by tenderness along the anterior border of the stcmo-deido- 
mastoid muscle and a cord-like strueture occupying the position of 

tthe vein, the vessel should be exposed, kid open between two liga- 
tures, and the clot removed as from the lateral sinus. Any large 
tributary vein should, however, be tied before dividing the jugular. 
Tf the operation is performed before secondary abscess or profound 
aystemic infection has occurred, it may result in the recovery of the 
patient. 
FACIAL FABAL7SIS. 
Wbat is fftcial paralysiB 7 

Facial paralysis, or Bell's palsy, is a paralysis or paresis of some 
or all of the muscles supplied by the facial nerve. In the graver 

I form of the diseases there is cumplete immobility of the muscles of 
expression of the affected side of the face, slight deafness from 
involvement of the stapedius muscle, unilateral pnral.ysis of the 
vuvida and the palal«, and unilateral impairment of the sense of 
: taste at the anterior two-thirds of the tongue, through involvement 
of the chorda tynipani nerve. 
What is the etiology of facial paialysis ? 
The diseaae may be central, as the result of basilar meningitis, 
tumors or exostoses at the base of the brain, syphilitic lesions in 
this situation, or aneurysm of the vessels at the base of the brain. 
Not a few eases are apparently rheumatic, and result from exposing 
one wde of the face to a draught, sitting iu a damp room, or suddenly 
chilling the body when overheated. The diseaae is of interest t 
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tbe aurist chiefly Irom the fattt that it may uvcur ae a complicatioiA 
in B largo vaiiety of luidUle-ear afiectious, or as a result of the nerr^fl 
beiDg braised ur wounded during the course of an operation upn ij 
the middle ear, or from packing the wound too tightly after ^^| 
operation. It should be borne in mind that the ihciaj camil archsfS 
backward over the oval window aad then descends almost perpeoS 
dtcularly through the temporal houe. As the result of the obliqii^fl 
position of the drum-head, the facial canal approaches in som^n 
skolls to within one millimetre of the annulus, at a position abtnrifl 
midway between the floor and the roof of the cnna!. Tlie pressm^l 
of a polypus or an accumulation of epithelimn or ceramen on l&tM 
nerve tlirough the thin bone of this region is sufficient in eooMtfl 
cases to produce paralysis of the facial nerve, usually remediable hyB 
the removal of the offending body. Generally, however, the faei)d9 
nerve in its passage through the middle ear is defended by compai^i| 
atively thick and hard bone. Id some instances, however, the boMn 
ooveriug the nerve above the oval window is as thin as tissue-papo^l 
and congenital dehiscences of the bone of this region are by a(M 
means uncommon, so tliat the nerve in such cases lies almost imrai^| 
diately under the mucous membrane. Such a congenital lack a^| 
bone in this position explains the occasional occurrence of farail^ 
paralysis as the result of simple non -suppurative catarrh of the 
middle ear. Suppuration of the middle ear is a common cause of 
facial paralysis, sometimes so slight that the lack of mobility of the 
affected side of the face can be detected only by the closest scrutiny ; 
at other times the paralysis is complete and involves nil the muscles 
sapplied by the facial nerve on tlie affected aide of the face. Such 
cases are doubtless the result of pressure on tlie nerve caused by 
spreading of the inflammation Irom the mucous membrane to the 
bony wall of the facial canal and the sheath of the nerve, and are 
the more favorable instances of the disease ; for aftier the subsidence 
of the inflammation and the absorption of the exudation the facial 
paralysis disappears spontaneously. Facial paralysis occurs during 
caries and nera-osis of the temporal bone if the inflammation and 
destruction estend to the nerve ; but caries of the facial canal is not 
always accompanied by paralysis, for instances are on record where, 
as the result of caries, the nerve has been exposed and bathed in 
pua for months without the occurrence of fecial paralyss. Faisal 
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paraijiis in more than ODe imUnce lias fulloirod the simple renioval 
of the dnim-hraul and I&i^'it oesidea. anJ is not uDoomnion as the 
result of the masioid operatioD. Most of ilie*e cases ultimately 
completely reixiver, anmetiiues even whe« there was reason to sup- 
pose that the nen'e had been completely severed. When woHting 
iln the neighborhood of the facial nerve, some operators are in the 
wbit of directing their aesistuit to waieh for elight tiritcbing of 
the muscles of ihe faoe, and desist immediately should this occur. 
When twitching uf the &ce occurs under these circumstances, it is 
tu indication that mischief has already been done to the nerve, and, 
unless abeolntely necessary, the vicinity of the facial nerve should 
be studiously avoided during the Stackc and maMoid operations. 
Many operators are aecustumed, when performing Kiister's opera- 
tion, to guard the (xtsition of the facial canal with a bent probe or 
similsr device introduced into the tympanum through the opening 
in the luaatoid bone. Doubtless this ia a useful procedure in some 
inetaaoee, but the use of the probe in this manner is apt to produce 
a misleading sense of security, and there are reasons for beheving 
that in some instances the injurj' to the nerve has been done by the 
slipping of the probe entrusted to the hand of an assistant rather 
than by the instrument in thu hands of the operator. The wound 
in the bone after a middle-ear o|)eration should be only lightly 
packed with gauze, especially in the case of children. The only 
instance of facial paralysis oocumng in the practice of the writer 
happened two weeks after a moat«id operation, as a result of pai-k- 
ing the wound too tightly. 
What are the symptoms of facial paralysis 7 

Double fiicial paralysis is mjinewh^tt mrc. When it docs^ occur 
and is complete, the fui« is absolutely ex press ionlcaa and aa immo- 
bile aa that of a graven image. In a case obaen-ed by Triiltsch the 
cornea was partly dried aa the result of ectropion of the lower lid, 
the under lip hung loosely down, and the chin had to bo pushed up 
in speaking and eating. Facial paralysis sometimes appears quite 
suddenly, but in many instances there are premonitory symptoms 
of pain in the side of the head and twitching of the iiiiisiileB of tho 
side of the face. A patient suffering from coroi'li'te facial paralysis 
is unable to wrinkle the brow or close tho eyes. althiiUKh the upper 
eyelid ofUn descends somewhat during thy effort, On account of 
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the paralyfliB of the orbiculariB, the piincta. lacliryinalia drop away 
from the globe and the eye ia constantly suffused with tears, and, 
btiing DO lunger protected irom dust and cold by the motionless lids, 
soon becomes inflamed. The ala nasi on tJie afrect«d side cannot be 
distended during inspiration, and Hence nasal respiration and the 
sense of emcll are impaired on the affected aide. The angle of the 
mouth drops a little and is drawn somewhat toward the unaffected 
side. While drinking, some of the fluid dribbles from the comer 
of the mouth ; and the food collects between the cheek and the 
leetli, so that it is necessary while eating to remove it from time to 
time with the finger. If the cheeks are distended, air escapes at 
the corner of the moulh, and because of the paralysis of the palate- 
muscles it is usually necessary to employ the Eustachian catheter 
if the ears require inflation. Tlio hearing is usually somewhat 
impaired as the result of paralysis of the palate -muscles, but some- 
times becomes still worse, if care is not esercised, from Eustachian 
salpingitis resulting from the paralysis of the tubo-palatine muscles. 
When an attempt is made to smile, the entire lower part of the 
patient's face seems to move toward the unaffected side. If recov- 
ery (toes not occur, the affected muscles sometimes undergo atrophy, 
so that the affected side of the face looks smaller than the other. 
Contractures and spasms of the affected muscles in some cases 
finally occur, the spasms being clonic in character and not painful. 
As the result of contracture the angle of the mouth is sometimes 
drawn upward and the naso-labial fold deepened until at the first 
glance it would appear as if the unaffected side of the face were the 
paralysed one. 

In many instances the paralysis of the facial muscles is not com- 
plete, the muscles of the lower portion of the face being the ones 
most affected. In some instances, however, the muscles of the 
lower portion of the face and those of the forehead as well will be 
almost completely paralyzed, while the eye can still be complete 
shut, although with considerable effort. As this form of paralysis 
is the most common a^er middle-ear operations, it would appear 
that the fibres of the nerve supplying the muscles of the lower part 
of the face and the forehead occupied a more sujterficial position 
within the facial canal than those supplied lo the orhicoluiB 
palpebrarum. 
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In facial paralysis what points in diagnosis should be borne in i 
mind? 

In the viiriety of the disease dne to a central lesion the pafulyuB | 
UBuoll)' Dccura after an apoplectic: Hcizure, udU other mu§cleH are ' 
generally affected besides those of the face. Generally in such 
cases the mnacles of the forehead and the orbicularis palpebrarum 
are affectfid to a coimiderably less degree than those of the 
other parts of the face, and the electric contractility of the 
affected muscles ia not afiecl«d in the slightest degree, no matter 
how profound the paralysis may be. In a certain proportion 
of cases the unilateral paralysis of the pakte, impairment of 
the Ainction of tast« at the anterior two-thirds of the tongue, 
and the presence of a disease of the middle ear that is capable 
of causing a lesion of the seventh nerve are points that will help 
to clear up the diagnosis. In peripheral facial paralysis it is some- 
times possible to determine tvith a certain amount of accuracy the 
portion of the seventh nerve in which the legion has oceuired. If 
the lesion is above the geniculate ganglion, there will be paralysis of 
all the facial muscles, and those of the palate and uvula, with dis- 
turbance of hearing: but the sense of taste will be unimpaired, 
because the chorda tympani nerve enters the facial at the geniculate 
ganghon. If the lesion is between the geniculate ganglion and the 
point at which the nerve to the stapedius muscle is given off, there 
will be paralysis of the facial muscles, disturbance of hearing, and 
impairment of the sense of taste, but the movements of the soft 
palate will remain unimpaired, I>ecause its motor fibres are supplied 
from the geniculate ganglion. If the lesion is situated between the 
point where the stapedius nerve is given off and the point where 
the chorda tympani leaves the nerve, the former symptoms will be 
present, with the exception that there will bo no disturbance of 
hearing ; and if the lesion is below the point where the chorda 
leaves the facial nerve, there will simply be paralysis of the muscles 
of one side of the face. In order that the above should be practical 
for purposes of diagnosis, it is necessary that the lesion should be 
sufficiently great to involve all the fibres of the nerve, which, of 
course, is not alwaj's the case. 
What is the prognosis ? 

The prognosis, ol' course, will dejieud upon the nature of the 
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lesion produting ihe facial paralysis. When a portion o: 
has sloughed away as the result of uaries of the temporal bone, 
recovery from facial pamlysie is not to be expected ; and where the 
oerve has been completely divided during a middle-car operation 
complete recovery rarely occurs. Cases of paresis of the fadal 
nerve and cases where only a pait of the muscles of the face ate 4 
involved usually result in complete recovery. The development of 1 
contractures and Bpasm is a moat unfortunate event, as n 
where this occurs recover from the facial paralysis ; and considerable 
deformity of the face is usually the result of the contractures and 
spasms. When the electrical escitabitity of the nerve and muscles 
remains unchanged, spontaneous recovery in from three to eight *. 
weeks may be expected, providing the middle-ear disease that p 
duced the lesion of the nerve ceases to be an active factor in tli#^ 
cose. In many canes the excitabilily of the nerve and muscles t 
the faradaic and galvanic currents begins lo diminish within a few 
days of the onset of the paralysis, and is entirely lost at the end of 
a week or ten days ; and this extinction of electric esi 
tinnes until the patient begins to recover. Usually, in such c 
the patient is able to produce voluntary movements of the pafalyi 
muscles before the nerve begins to react to electric stimulL 
case should not be regarded as hopeless when electrical excitalu! 
of the affected muscles is entirely lost for a short period; 
cases make a tedious recovery, and a period of from six to nifl| 
months usually elapses before a cure of the paralysis occn 
What is the tre&tment ? 

If diseased, the middle ear should of course receive appropriat 
local treatment. In rheumatic cases and those resulting from dw>] 
ease of the middle ear it is well t<i place the patient upon full dosw 
of iodide of potassium and an ointment of equal parts of mercutit)], 
iodine, and belladonna ointments should be rubbed into the skin 
over the mastoid and below the car sufficiently often to keep the 
parta slightly sore to the touch. After from one to three weeks 
have elapsed and reaction has set in, it is well to begin (he use of 
electridty, preferably the faradic current, lo Ihe affected muscles, 
but in some cases better results are obtained from the employment 
of the galvanic current, A weak galvanic current may be sent 
along the affected nerve-trunk by placing a medium-si 
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over each ear (the negative on the affected side), and passing a cur- 
rent between them. The faradic current may be applied to the 
affected muscles by placing a small electrode over them in turn ; or 
the electrode may be passed along a line in front of the auricle in 
order to reach the fibres of the pes anserinus where they cross the 
side of the face. The current should be of sufficient strength to 
produce contractions of the affected muscles, and the sittings should 
last not longer than ten minutes every day or every other day. 

DISEASES OF THE PERCEPTIVE APPARATUS. 

How is a diagnosis made between middle ear-dea&ess and 
that resulting from disease of the internal ear ? 

The diagnosis is made from the history of the case and by means 
of tuning-forks. Sudden deafness without pain is usually the result 
of impacted cerumen or of disease of the receptive apparatus of the 
ear. In most cases of long-continued disease of the middle ear the 
frinctions of the labyrinth become impaired because of the extension 
of the disease into the vestibule. It should be borne in mind that 
there are a few very short rods at the commencement of Corti's 
organ near the vestibule, and that these rods are set in vibration by 
high-pitched sounds. Hence when disease of the middle ear has 
extended from the middle ear into the labyrinth, hearing is greatly 
impaired for high-pitched notes. 

A vibrating tuning-fork with its handle upon the mastoid is heard 
Icmger in middle-ear disease than if the middle ear were normal. If, 
however, the functions of the labyrinth are impaired, the reverse ift 
the case. A vibrating tuning-fork with its handle ufK>n the vertex 
or forehead is heard best in the deafer ear in cases where the func- 
tions of the receptive apparatus are unimpaired (Weber's ui(;thod). 
The sound of a vibrating tuning-fork is heard longer when its tines 
are at the auditory meatus than when the handle is pressed upon 
the mastoid (Rinne's test, positive) by nonnal ears and by ears in 
which deafness is mainly the result of impairment of the functionn of 
the receptive apparatus. Rinne's test is negative in caH<»H whcTC the 
deafness is due to impacted cerumen or disease of the middle ear. 

It must not be supposed that tests with the tuning-fork are infal- 
lible ; for example, in cases in which the capsular ligament around 
the stapedio-vestibular-joint has become stiff as the result of disease, 
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it is easy Us undersland how tlie stapes can become fixed hi the oval 
window as the result oi' a blow on the side of the head or the con- 
cussion produced by the unespected dischafge of firearms. Under 
sach circumstances suspension ot the fanctton of hearing will result 
from auddenly-inereased interlahjrinthine preBsnre. The symptoms 
under such eircumalances would all point toward disease of the laby- 
rinth, and yet the hearing may become ncariy norma] as the result 
of vigorous inflation of the middle ear by Politzer's method- It is 
evident that in a case of this kind there was no actual disease of tlie 
labyrintL 

Wliat are the Bymptoms of concnssioii of tlie labyrinth ? 

Sudden deafness following concussion or a blow, without visible 
local injury. Tinnitus is uauiilty present. The prognosis is unfavor- 
able, hut ^ to I- of a gmin of pilocarpine should be injected soboa- 
taneously each day until symptoms of weakness of the patient occur 
or it is manifest that the treatment is unavailing. 

What is hysterical deafoess ? 

Hysterical deafness is a somewhat rare symptom occurring in 
hysterical women. The tleattiess may be complete, lasting for 
several hours or days. Treatment is the same as for other hyster- 
ical conditions. 

How is the internal ear affected by ayphiUa 7 

Plastic exudations may occur within the labyrinth similar to those 
occurring in plastic iritis. The disease is ushered in by loud subjec- 
tive noises, deafness soon following. There is usually a noticeable 
disturbance of the patient's gait, and he complains of constant dJB- 
ziness. The prognosis is not altogether unfavorable if vigorous 
antisyphilitic treatment is begun early. 

Wha,t is the significance of a discharge of blood from the 
internal ear? 
Occurring after traumatism, a disihargc of blood from the internal 
ear through the tympanum and external auditory canal indicates i 
fracture of the base of the skull. An effusion of blood may occur' 1 
within the labj-ritith and cause complete disintegration of this t^an. .1 
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Wliat is M^nUre'a disease? 

"M^ai^ra'a disease" is & name givea to a, group at' symjitoms 
which may be caused by various affections of the labyrinth, the 
acoustic nerve, or the centml nervous system, usually apopieotifomi 
in character. There are sudden loss of hearing, tinnitus, and vertigo 
to such a degree of^a that the patient is unable to mainluin hia 
balance and fulls to the ground. 

Usually the more alarming symptoms poas tinay within a. few 
days, leaving, however, some deafuess, tinnitus, and vertigo, which 
may remain for years, the deafness gradually getting worse until it 
is complete. 

^ Wliat is the treatment ? 

After thi! subsidence of acute symptoma iodide of potassium may 
be administered in doses of from 5 to IQ grains three times a day, 
and compound iodine ointment may be rubbed into the tissues about 
the ear. A hypodermic injection of pilocarpine, ^ to ^ of a gnun, 
should be given each day. It should be bome in mind that the nse 
of this drug is not unattended by danger, and inhalations of am- 
monia or the administration of a stimulant may be necessary during 
the sweating stage to maintain the heart's action. 

Quinine, in amal! doses three times a day, is recommended by 
some anthorities, the statement being that its use at first increaseg 
the disagreeable symptoms, but is followed by their amelioration. 

KVhat other diseases occur in the labyrinth? 

sis may occur in parotitis or mumps tn the labyrinth, with 
a exudation of a plastic material, the symptoma being deafness, 
jSnnitus, and vertigo. If the affection is treated eiu'ly, before the 
m of the plastic material, with hypodermic injections of 
* ^oearpine, the prognosis is not altogether unfavorable. 

Politaer and Voltolini have described primary acute labyrinthitis, 
but this affection is very rare. Panotitis as the result of scarlatina, 
diphtheria, or variola is not so very uncommon. The affection, which 
generally begins as an acute inflammation of the middle ear, extends 
to the labyrinth, or both parts of the ear may be attacked simultane- 
ously. The course of the disease is very rapid, and it ends in oom- 
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plete destruction of the organ of hearing. Its seqiielse may be 
caries of the bone and chronic suppuration of the middle ear. 

When the affection begins, as it generally does, as a purulent 
inflammation of the middle ear, vigorous treatment by means of 
antiseptic injections, the use of powdered boracic acid, and other 
suitable measures will usually control the severity of the inflam- 
matory process before the labyrinth is involved. 
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1. Sodii bicarbonatis, 
Sodii biboratis, 

Acidi carbolic! gr. xv. 

Glycerin! f gj. 

Aquae q. s. f Jiv.— M. 

Sig. — ^Add to a quart of water and use as a wash for the nose and throat. 

The above wash, which is a modification of the celebrated "Do- 
bell's solution," is entirely bland and unirritating to mucous mem- 
branes. It may be used either as a spray to cleanse the mucous 
membranes of the nose and throat, or may be prescribed as a wash 
for the patient's use at home. When used as a nose-wash by the 
patient it should be at a temperature of about 100° Fahrenheit. 

2. Sodii bicarbonatis, ) aJ. ?i 
Sodii biboratis, J 

Sodii salicylatis gr. ly. 

^^"**":M aagr.j. 

Thymol, ) 

Glycerin! f ^j. 

AqusB torrid q.s. f^iv. — M. 

Sig. — Dilute with 7 parts of water, anU use as a spray or wash for the 

nose and throat. 

The above wash, which is similar in its therapeutic action to Do- 
belFs solution, is free from the odor of carbolic acid that is so very 
disagreeable to some individuals. Both washes are sufficiently alka- 
line to soften and dissolve mucus. They are entirely bland and 
unirritating to mucous surfaces, as the result, partly, of their specific 
gravity, being about 1.020, like that of the tears, the urine, and 
some other normal secretions. A wash either much above or below 
a specific gravity of 1.020 will be irritating from this fact alone, re- 
gardless of its composition. In cases of atrophic rhinitis, where it is 
desirable to increase exosmosis, the wash should be used more con- 
centrated than in chronic and in hypertrophic rhinitis. 

3. Listerine ^3iy~vJ» 

Aquee Oij. 

13 
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Useful as a disinfectant and irritating wafili in atrophic rhinitis. 

4. Fluid cosmoliue ("O.") 

May be used with the atomizer and applied to the nasal mucona J 
membrane as a protective. 

5. Fluid Blttoline. 

Many of the bleached or white-fluid coamolines for aale i 
market are bland and unirritating, while others are very irritating to 
sensitive mucous membranes. The surgeon should assure himself 
of the bland and unuritating qualities of such preparations before 
using them in his office practice or prescribing them fur the use of i 
his patients. Certain gums and camphors nearly inaolubie in water | 
may be dissolved in fluid cosraoline or alboline and used with ad- ' 
vantage as applications to mucous membrunea. Probably the moefe J 
useful of such substances are menthol and camphor. 

6. Fluid alboline Si- 

Camphor gr, z. — M. 

Uake a solution. 

Sig.— Use with an atomizer. 

The above solution of camphor in alboline is sedative and aligl 
astnngent. 

7. Flnid alboline gj. 

Uenthol gr. i. — M. 

SIg,— Use with an atomizer. 

A solution of menthol in oil of the above strength, when applied to ] 
the nasal mucous membrane, produces at first a sensation of irrita- 
tion, followed by decided sedative effects and a sensation of cold, i 
Its analgesic properties in acute coryza are decided. Frontal head- 1 
ache aa the result of a cold in the head is promptly relieved by J 
spraying the nasal mucous membrane with the above formula. 

8. Solution of the hydrochlorate of cocaine, 4 per cent. 

The local ansesthesia produced by the application of a 4 per cent. 1 
solution of cocaine to the nasal mucous membrane, although later in 1 
making ita appearance, is more profound and enduring than if ft J 




I 
I 

r 



FORMAL*;, 203 

Btronger Eolutbn were employed. This is prulally due U) the fact 
that contratitioit uf the superficial blood-vesHelH, occurring almost 
iinmediat:ely when a strong solution ol' imaiiie is npplied to the nasal 
membrane, greatly interferes with its further absorption. 
When it is desired to produce local anaesthesia of any portiun of the 
'^terior of the nose for the purpitse of operation, a piece of abflorhent 
cotton should be saturated with tlie cocaine solution and laid in con- 
tact with that piirt of the nose where the anseathesia is desired, nnd 
afier ihe lapse of a few moments the sensibility of the parts should 
be tested with a probe ; if anaesthesia has not been produced, the 
piece of absorbent cotton should again be dipped in the golution of 
eocwne and replaced within the nose. Ansosthesia of the tympanic 
membrane may be produced in the same manner, or a few 
drops of a 4 per cent, solution of cocaine may be iiyected into Ihe 
tympanum by means of a syringe. Watery solutions are not absorbed 
with sufGcient facility by the skin to render their use inside the 
taditory canal at all satisfactory for producing local auEesthesia. 
Siminiehed sensibiUty of the dnim-hcad and of the walls of the 
:eanal may, however, be secured by rubbing well into the skin of the 
parts a 10 per cent ointment of cocaine in lanolin. 
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■A solution of antipjiine of 2 to 4 per cent, strength, when sprayed 
upon the mucous membrane of the nose or pharyns. has the 
power of contracting the capillaries and of producing an artificial 
anffimia, which effect is maintained for from three to five houra. 
Solutions of antipyrine may be used with the atomizer in all acute 
inflammations of the mucous membrane of the upper respiratory 
tract. When used afler the application of cocaine to the interior 
of the nose, a 4 per cent, solution will maintain the contractile effect 
of cocaine upon the erectile tissue for several houra. When sprayed 
upon the nasal mucous membrane without the previous application 
of cocaine, a 4 per cent, solution gives rise to a smarting sensation. 
which, however, quicklyaubaides. Antipyrine solutions of the proper 
concentration applied to mucous membranes produce analgesia, but 
not local anaesthesia. 

10. Solution of peroiide of hydrogen, 15 volumea. 
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It is usually important t^at tho peroxide of liydrogea applied t 
tlie mucous membrane of the nose, pharyns, or tympanum e)ioul44 
be as uuirritatiug as possible. Many of the preparations sold iii(| 
the market are irritating to mucous membranes, because of 
acid which they contain. While the presence of an acid is said t 
increase the antiseptia propertjes of the drug for certain purposes^l 
it renders the solution nearly unfit for use inside the nose, bat more 
especially for use within the tympanum. A 15-vo)ume Boludon of 
peroxide of hydrogen of neutral reaction may be injected inW the 
tympanum with impunity if there be a sufficiently large opening 
through the drum-head to permit of the ready esit of the large ^^ 
quantity of foaming material immediately produced by its contaob^H 
with pnx. Peroxide of hydrogen may also be applied by a cotto»i^^| 
tipped probe to any accessible part of the middle ear, in order to^^| 
loosen inspissated pus and cholcsteatomatous masses. Fur this par- 
pose stronger than 15-yolume solutions are sometimes eonvenient. 
A 15-volume solution may be concentrated to any desired strength 
up to a 100-volume solution by rapidly evaporating it in a shallow ^ 
dish at a temperature just below the boiling-point. TJnder t 
circumstances the water of the solution is evaporated much i 
quickly than the peroxide is decomposed. 

11. lodlni C. s. 

Katii iodidi 339- 

Glycerini tgj.— M. 

12. Boroglyceridi Jj. 

Glyoeriui (anhydrid) Sj.—M. 

Pulverize the boroglyceride in a mortar and dissolve in the hiAfl 
anhydrous glycerin. 50 per cent, boroglyceride, made in this maibj 
ner, is less irritating than that for sale in the drug-stores. 

13. Acidi tannici gr. il. 

OlyceriDi fSJ— W 



The above solutions are useful applicatjons (o the mucous mem^f 
brane of the nose and pharynx. The compound iodine solution Jl 
especially useful in catarrh of children, in whom the adenoid s 
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tures bear the brunt of the inflammation. Applied inside the crypts 
of the tonsils by means of a cotton-tipped probe bent at a right 
angle, it often brings about a rapid absorption of the hypertrophied 
glands. Either of the other solutions may be applied by means of a 
suitable cotton-tipped probe to the mucous membrane of the nose or 
naso-pharynx. 

14. Alcohol abeolatL 

Useful as an application to the tympanic mucous membrane when 
it is covered by granulations and small polypi. For the patient's 
use at home, to cause shrinking of granulations and polypi, absolute 
alcohol, diluted with an equal amount of water, may be prescribed, 
to be dropped into the auditory canal several times a day. Boric 
acid dissolved in alcohol may also be prescribed for use in the same 
manner. 

15. Pulvis acidi borici. 

It is absolutely necessary that the powdered boric acid, insufflated 
within the tympanum as an application in the treatment of purulent 
inflammation, should be impalpable and free from all grit, as the 
sharp-pointed crystals of this substance are extremely irritating. A 
good plan is to test the powdered boric acid by rubbing a small 
quantity upon the lip with the tip of a finger, rejecting as unfit for 
use inside the ear those specimens that are "gritty.'* 

It is important also that too large a quantity of boric acid should 
not be thrown into the ear at one time, or it may form a hard mass, 
and thus prevent the escape of dijjcharges. This is less likely to 
occur if the powdered boric acid be triturated with tincture of 
calendula officinalis, as advised by Sexton. 

The following powders are of use in the treatment of otorrhoea : 

16. Chinolini salicylatis ?s8-3j* 

Palvis acidi borici ^, 

(Burnett) 

17. Alaminii gr* z* 

Pulvis acidi borici §j. 

18. lodoformi gj. 

Palvis acidi borici ^. 
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19. Unguenti hydrargyri,) -. ^j _^ 

Unguenti iodini i 

Useful as an inunction over the mastoid in commencing mastoiditis^ 
and as an inunction over hypertrophied lymphatic glands about the 
angle of the jaw. 

20. Unguenti hydrargyri, "j 

Unguenti iodini > aa 3j. — M. 

Unguenti belladonnsB, ' 

Useful as an inunction within the auditory canal in furunculus and 
diffuse inflammation. 

21. Hydrargyri oxidi flavi gr. y. 

Petrolati 3iij.— M. 

Useful as an application in eczema of the auricle after all scabs and 
crusts have been removed by means of peroxide of hydrogen. This 
ointment should be well rubbed into the inflamed tissues, and a 
single application is sometimes sufficient to bring about a cure if 
care be exercised that purulent discharges from the tympanum are 
not allowed to come into contact with the skin of the auricle. 

22. Chloroformi. 

23. Iodini. 

24. Tincturse iodini f Sj. 

iEther fS'—M. 

25. Menthol. 

The vapor of these substances is sometimes used as an application 
to the mucous membrane of the middle ear. They should be pre- 
served ready for use in wide-mouthed, glass-stoppered bottles, so 
that the Politzer air-bag can be filled with their vapor by placing 
the nozzle of the bag within the neck of the bottle while the bag is 
expanding. Ether and chloroform vapor will sometimes penetrate 
into the middle ear through the Eustachian tube when it is impos- 
sible to inflate the middle ear with simple air by Politzer' s method 
or the use of the catheter. 
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26. Contractile collodion. 

Contraxjtile collodion is sometimes applied to a cicatrix or atrophic 
drum-head to hold it in a favorable position for hearing. For this 
purpose only a small amount of the collodion should be painted upon 
the drum-head at one time, as there is some danger of producing 
myringitis from the iiyudicious use of the remedy. 

27. Phosphorated oil. 

Formerly many ointments and solutions were applied to the mem- 
brana tjmpani for the relief of tinnitus and deafness caused by 
catarrh of the middle ear. Although this form of medication has 
largely been abandoned, phosphorus dissolved in olive oil, if applied 
to the drum-head, will sometimes bring about improvement of the 
hearing in deafness due to senility. 

28. AtropisB sulphatis gr. iv. 

MorphisB sulphatis Sj* 

AqusB f 5j. 

One or two drops may be applied inside the auditory canal for relief 
of the pain incident to acute inflammation of the middle ear and 
myringitis. 

29. Argenti nitratis 3j-y. 

^^Q uSo ••••••••••■•••••••••X ^J • JXLa 

May be used as a sedative application in granular inflammation of 
the tympanum, a small amount being painted upon the parts by 
means of a dossil of absorbent cotton. 

30. Caroid. 

Caroid is a bland, unirritating, powdered extract of the carica papaya 
plant. It readily digests or dissolves small sequestra, cheesy pus, 
cholesteatomatous scales, and pseudomembranes, etc. It may be 
used as a dusting-powder within the tympanum, or as a solvent in 
necrosis. 

31. Enzymol. 

Enzymol is a purified solution of pepsin prepared for external use. 
It is bland and unirritating, and can be used freely within the ear. 
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It is especially useful in bringing about a cure of sinuses in the 
mastoid bone. For tliis purpose the sinus is first cleansed by s>Ting- 
ing with subHmate solution, after which enzymol is injected and 
allowed to remain. The injections are made at inten^als of twenty- 
four hours, and sometime?^ only three or four such injections are 
required to bring about the closure of a sinus that may have been 
discharging for months. EnzjTnol may also be injected by means 
of Blake's canula into the vault of the tympanum in the expecta- 
tion of digesting and dissolving any cholesteatomatous masses or 
necrosed bone that may exist there, or the solution may be used at 
home by the patient. lie should, after getting into bed, He on his 
side, with the diseased ear uppermost, and fill its canal with enzy- 
mol. The fluid should remain in the ear as long as possible, as 
prolonged contact with morbid material is required in order to 
secure its digestion or solution. Neither enz3Tnol nor caroid has 
any effect upon living tissues. 
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Abbkeviations to record results of 

examination, 70 
Abscess in external meatus, 78 

of membrana tympani, 95 
Acou meter, 45 
Acoustics, 36 

Adult mastoid process, 173 
Air-condensation and rarefaction, 

54, 117, 120 
Air-douche through catheter, GS 
Allen's probe, 53, 88 
Anatomy of external ear, 17 

of internal ear, 29 

of middle ear, 22 
Appun, table from, 39 
AqusBductus Fallopii, 23 
Artificial drumheads. 102 

perforation of membrana tym- 
pani, 97 
Aspergillus, 79, 80 
Atrium, 22 
Attic, 22 

Auditory nerve, origin and distri- 
bution of, 33 
Aural cholesteatoma, etiology, 91 

stethoscope, 63 
Auricle, anatomy and description 
of, 18 

deformities of, 72 

diseases of, 75 
treatment, 75 

eczema of, 75 
treatment, 75 

frost-bite of, 74 
treatment, 74 

muscles of, 18 

new growths upon, 76 

othsematoma of, 72 
treatment, 73 

vessels and nerves of, 18 

wounds and injuries of, 74 
Auscaltation-tnbe, 63 
Antophony, 115 

14 



BiNo's method of differential diag- 
nosis, 44 
Blake's middle-ear canula, 129 
Boric acid, 205 
Bromide of sodium, 120 
Buck's drills, 137 

Canal, external auditory, 19 

diseases of, 76 
Canalis reunions, 29, 31 
Canula, Blake's middle-ear, 129 
Caries of ossicula, 128 

of temporal bone, 132 

of tympanum, 132 
Catheter, Eustachian, 65 
Cerebellar abscess, symptoms of, 188 

treatment, 189 
Cerebral abscess, symptoms of, 188 
Cerumen, impaction of, 86 
etiology, 87 
treatment, 87 
Ceruminal glands, 19 
Chalk deposits on membrana tym- 
pani, 103, 113 
Cholesteatoma, 90 
Chromic acid, 127 
Cicatrices of membrana tympani,100 
Circumscribed inflammation of ex- 
ternal auditory meatus, 76 
Clamps on tuning-forks, 40 
Cleft lobule, 75 
Cochlea, 29 

functions of, 35 
Collodion, 102 

Concussion of labyrinth, 198 
Cone of light, 21, 93 
Corti, organ of, 31 
Curette, Gottstein's, 111 

Volkmann's, 180 

Deafness and tinnitus resulting 
from chronic suppuration of 
the middle ear, 147 
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Deafness and tinnitus, operations 
for, 147 
differential diagnosis of, 140 
hysterical, 198 
Deformities of auricle, 72 
Diagnosis and treatment of diseases 

of ear, 46 
Differential diagnosis between mid- 
dle ear and labyrinthine dis- 
ease, 140 
Dilator, nasal, 55 
Disacousma, 115 
Discharge of blood from internal 

ear, 198 
Diseases of ear as result of naso- 
pharyngeal catarrh, 61 
of external ear, 72 
of membrana tympani, 92 
of middle ear, 104 
Dizziness as result of Gelle's test, 44 
of pressure on round window,34 
Drumheads, artificial, 102 
Ductus cochlearis, 31 
Dyssesthesia acoustica, 115 

Ear, anatomical divisions of, 17 
Ear-spout, 89 
Eczema of auricle, 75 
Endolymph, 29 

En to tic use of speaking-trumpet, 44 
Eustachian catheter, 65 
introduction of, 66 

obstacles to, 68 
Politzer's air-bag with, 68 
tube, description of, 27 
muscles of, 28 
patency of, 63, 71 

test for, 118 
pharyngeal orifice of, 63 
vessels and nerves of, 28 
Examination of patient, 69 
Exostosis, 81 
etiology, 82 

symptoms and treatment, 82 
External and middle ear of a new- 
born child, 168 
ear, anatomy of, 17 
congenital defects of, 72 
diseases of, 72 
Extraction of foreign bodies from 
external auditory meatus, 85 
of ossicnla, 137 
of polypi, 129 
Exudate in tympanum, 106 



Facial nerve, paralysis of, 132 
paralysis, 191 
diagnosis, 195 
etiology, 191 
prognosis, 195 
symptoms, 193 
treatment, 196 
Fenestra ovalis, 23 

rotunda, 23 
Fold, anterior, 92 

posterior, 92 
Foramen for passage of Jacobson's 
nerve, 85 
of Bivini, 92 
Forceps, rongeur bone-gnawing, 137 

Sexton's foreign-body, 133 
Foreign bodies in external auditory 

meatus, 84 
Foreshortened view of malleus- 
handle, 117 
FormulfiB, 201 

Fossa of Bosenmiiller, 63, 67 
Fox's head-baud, 49 
Fracture of base of skull, indication 

of, 198 
Frost-bite of auricle, 74 
Fungi, 79, 80 

Furunculosis of external auditory 
meatus, 76 

Galton's whistle, 38, 58 

Gelle's test, 44 

Gottstein's curette, 111 

Granulations intympaniccavity,127 
treatment, 129 

Gross's ear-spoon, 88 

Gruber's contrivance for introduc- 
ing artificial drums, 101 
method of introducingEustachian 

catheter, 67 
specula, 50 

HEMATOMA of auricle, 72 
Hair- follicles, 19 
Hammer-bone, 24 
Harmony, 39 

Hartmann's tuning-forks, 40 
Hearing, 35 

better in noise, 115 

cells, 32 

instruments to improve, 101 

tests for, 35 
Heat in treatment of otitis diffUsa 
acuta, 79 
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Herpes zoster of aaricle, 75 
History in examination of patients, 

69 
Hydrobroraic acid, 120 
Hyperostosis, 81 
Hysterical deafness, 198 

Image, posterior rhinoscopic, 61 

Impacted cerumen, 86 

Incisions of membrana tympani, 
136 

Incisara Bivini, 20 
Santorini, 20 

Incus, description of, 24 
removal of, 137 

Inflation by Politzer's method, 64 
by Valsalva's method, 63 

Intensity of tone, 37 

Intra-cranial complications of dis- 
ease of the middle ear, 187 

Intra-dural abscess, 188 

Intra-tympanic operations for the 
relief of deafness and tin- 
nitus, history of, 149 

Irrigation fluid, 201 

Iter chorde, anterior and posterior, 
23 

Ebbatosis obturans, 89 
Eonig's rods, 38 
Kramer, 49 

Labykinth, concussion, 198 
description of, 29 
diagnosis of disease of, 140 
discbarge of blood from, 198 
diseases of, 199 
syphilis of, 198 
Lamina reticularis, 32 

spinalis ossea, 31 
Leech, Luer's artiflcial, 78 
Leeches in treatment of mastoiditis, 
136 
of otitis externa diffusa acuta, 
78 
Ligament um obturate rum stape- 
dius, 26 
Light, Gleason's electric, 137 

sources of, in otoscopy, 50 
Lobule, 18 
cleft, 75 
Lowenburg's method of introducing j 

Eustachian catheter, 67 
Lncn on testing the hearing, 41 



Mach theory of sound-testing by 

tuuing-fork, 41 
Malleo-incudal joint, 24 
Malleus, description, 24 

removal, 29 
Massage of middle ear by Siegle's 

speculum, 120 
Mastoid antrum, 28 
cells, 28 

formation, pathological import- 
ance of these types, 174 
operation for opening, 137 

of opening the, 178 
process, 28 
abscess of, 140 
adult, 173 

history of operations upon, 177 
Mastoiditis, etiology, 175 
pathology, 175 
symptoms, 176 
treatment, 177 
Meatus, external auditory, 19 

acute circumscribed inflam- 
mation of, 76 
etiology, 76 
pathology, 76 
symptoms, 77 
treatment, 77 
animate objects in, 84 

treatment, 84 
diseases of, 76 
foreign bodies in, 84 
removal of, 85 
Membrana basilaris, 31 
flaccida, 20 
Shrapnelli, 20 
paracentesis of, 127 
perforation of, 98 
tensor of membrana tympani, 20 
tympani, abscess of, 95 
malleus and incus, removal of, 
137 
prognosis, 140 
anatomy and description of, 20 
artiflcial, 101 

chalk deposits on, 103, 113 
change in curvature of, 93 
cicatrices, 100 
curvature, 93 
diseases of, 92 
examination of, 92 
multiple incisions of, 136 
paracentesis of, 109, 120, 126 
perforation of, 97 
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Membrana tympani, perforation of, 
etiology, 97 
prognosis, 99 
symptoms, 98 
treatment, 100 
permanent opening in, 136 
removal of, 137 
rupture of, 97 
prognosis, 97 
symptoms, 97 
treatment, 97 
by air-douche, 65, 97 
secundaria, 23 
vessels and nerves of, 21 
vibrans of, 20 
Meniere's disease, 116, 199 

treatment, 199 
Meningitis, 128, 132, 135 
complicating disease of middle 
ear, symptoms, 187 
treatment, 187 
Middle ear, catarrh of, 104 

chronic discharge from, 152 
diseases of, 104 
operations on, 134 
suppuration of, 125 
treatment, 152 
Mirrors for rhinoscopy, 58 
Muscles of auricle, 18 

of Eustachian tube, 28 
Music, science of, 36 
Myringitis, 94 
etiology, 95 
symptoms, 95 
treatment, 96 
Myringotomy, 135 

Nares, 55 
examination of posterior, 57 

Nasal dilator, 55 

Naso-pharyngeal catarrh, 61, 119 

Necrosis of temporal bone, 132 

Nerve, auditory, 33 

Nerves of auricle, 19 
of Eustachian tube, 28 
of membrana tympani, 21 
of tympanum, 27 
tympanic plexus of, 22, 27 

New growths, 129 

Noises, subjective, 116 

Nose, pathological conditions of, 
causing ear-disease, 61 

Notes, inability to hear high, 38 
vibrationspersecond to produce, 39 



Ointment, inunction with com- 
pound iodine. 111 
Osseous growth in meatus, 81 
Ossicuia, anatomy and description, 
23 
articulations, 24 
caries, 128 
removal of, 137 
Othematoma of auricle, 72 
Otitis externa diffusa acuta, 78 
etiology, 78 
symptoms, 78 
treatment, 78 
chronica, 79 
etiology, 79 
symptoms, 79 
treatment, 80 
diphtheritica, 81 
etiology, 81 
symptoms, 81 
treatment, 81 
media catarrhalis acuta, 104 
etiology, 104 
other names applied to, 

104 
pathology, 105 
prognosis, 106 
symptoms, 106 
treatment, 107 
chronica, 112 
etiology, 114 
forms of, 112 
other names applied to, 

112 
pathology, 112 
prognosis, 119 
symptoms, objective, 117 

subjective, 115 
treatment, 119 
subacuta, 110 
etiology, 110 
treatment, 110 
suppurativa acuta, 125 
etiology, 125 
pathology, 125 
prognosis, 126 
symptoms, 125 
treatment, 126 
chronica, 128 
etiology, 128 
symptoms, 128 
treatment, 129 
Otoliths, 32 
Otoscope, 47 
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Otoscopy, 46 
manner of conducting, 51 
obstacles to, 53 
sources of light in, 50 
speculsB used in, 49 

Paracentesis of membrana tym- 

pani, 109, 120, 126 
Paracusis diplacusis, 115 
duplicata, 115 
Willisii, 115 
Paralysis, facial, 191 
diagnosis, 195 
etiology, 191 
prognosis, 195 
symptoms, 193 
treatment, 196 
Parotitis as result of exanthemata, 

199 
Patients, examination of, 69 
Pendulum-vibration, 36 
Perforation of membrana tympani, 

97 
Perforation-whistle, 128 
Perichrondritis of auricle, 72 
Perilymph, 29 
Pharyngeal orifice of Eustachian 

tube, 63 
Pinna, 18 
Pitch of tone, 37 
Pneumatic speculum, Siegle's, 54 
Politzer air-bag, 65 

inflation with, 64, 68, 109, 111, 

119, 127, 137, 140, 196 
used with Eustachian catheter, 
68 
theory of sound-testing by tun- 
ing-fork, 41 
by watch, 45 
Polypi, 129 
etiology, 129 
pathology, 131 
symptoms, 132 
treatment, 129 
Position of operator and patient, 51 
Posterior nares, 55 
Post-nasal space, 55 
Pressions centri petes, 44 
Processus cochleariformis, 23 

lenticularis, 24 
Promontory, 23 
Prussak's space, 20 
Psendacousma, 116 
Pyramid, 23 



I Recessus epitympanicus, 22 
I Reflector, 47 
! Reisner's membrane, 31 
Removal of the remains of the 
drum-head, malleus,aud incus 
in suppurative cases, 156 
Rhinitis a cause of ear disease, 61 
Rhinoscopy, 55 
anterior, 55 

appearance of nose in, 56 
posterior, 57 
image, 61 
obstacles to, 59 
Rinue, 41, 42 
Rinue's test, 42, 118, 140 
Rivini, foramen of, 92, 98 

incisura, 20 
Rocking sensation as result of press- 
ure on foot-plate of stapes, 34 
Rohrer's diagnostic table, 71 
Rosennjuller's fossa, 63, 67 
Rupture of membrana tympani, 97 

Saccule, 29 
Scala media, 31 
tympani, 31 
vestibuli, 31 
Semicircular canals, anatomy and 
description, 32 
contents, 34 
functions, 34 
Severing incudo-stapedial articula- 
tion and mobilizing or ex- 
tracting the stapes, 141 
prognosis, 144 
Sexton's foreign-body forceps, 133 
Shrapnell's membrane, 20 
Siegle's pneumatic speculum, 54, 

117, 120 
Simrock's method of opening mem- 
brana tympani, 136 
Sinus-thrombosis, 190 
symptoms of, 190 
treatment of, 190 
Snare, 127 

Gleason's, 131 
Solutions, injection into middle ear, 

120 
; Sound, 35, 36 
Specula, 49 

mode of introducing, 52 
Stacke's operation of chiselling 
away posterior superior wall 
of meatus, 161 
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Stapedius mnscle, 26 
Stapes, description of^ 25 

removal, l'S7 
Sub-dural or extra-dural abscess, 

188 
Subjective sensation of hearing, 115 
Suppuration, 78, 1(M, 125, 140 
Syphilis, 113, 198 
Syringe, Seiss's catheter, 120 
Syringing, 86 

contraindication to, 83 

Tenotomy of tensor tympani, 120, 

136 
Tensor tympani, 26 
Tests for hearing, 35, 41, 118, 140 
Thrombosis, 128, 136 
Timbre, 37 

Tinnitus aurium, 116, 120 
Tone, 37 

quality of, 37 
Tonsil, pharyngeal, 61 
Toynbee, 41, 49, 101 
Tul)e, Eustachian, 27 
Tuning-fork, 38, 40, 70, 140 
Tumbull, 49 



! Tympanic plexus, 27 
Tympanum, anatomy and descrip- 
tion of, 22 
catarrh of, 104 
muscles of, 26 
ossicles of, 23 
vessels and nerves of, 27 
Types of mastoid formation, patho- 
logical importance of, 174 

Umbo, 92 
Utricle, 29 

Valsalva's method of inflation, 6.i 
Vapors in otitis, 112 
Vertigo, 116 
Vestibule, 137 

functions of, 35 

of nose, 56 
' Voice, tests with, 45 



Watch, tests with, 44 
Wild's incision, 136 

posterior auricular artery some- 
times cut in, 18 
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Edited by Richard C. Norris, M. D. ; Art Editor, Robert L. Dickin- 
son, M. D. Two handsome imperial octavos of about 600 pages each ; 
nearly 500 text-cuts and a large number of colored plates. Per set : Cloth, 
.00 net ; Sheep or Half Morocco, $0.00 net. 



AN AMERICAN TEXT-BOOK OF PATHOLOGY. 

Edited by LuDViG Hektoen, M.D., Professor of Pathology in Rush 
Medical College, Chicago; and David Riesman, M. D., Professor of 
Clinical Medicine, Philadelphia Polyclinic. Imperial octavo of 1245 pages, 
443 illustrations, 66 in colors. Cloth, ^^7.50 net; Sheep or Half Morocco, 
].5o net. By Subscription, 



AN AMERICAN TEXT-BOOK OF PHYSIOLOGY. Second Edi- 
tion. Revised, in Two Volumes. 

Edited by William H. Howell, Ph. D., M. D., Professor of Physiology. 
Johns Hopkins University, Baltimore, Md. Two royal octavo volumes of 
about 600 pages each. Fully illustrated. Per volume: Cloth, ^3.00 net; 
Sheep or Half Morocco, $3.75 net. 

\N AMERICAN TEXT-BOOK OF SURGERY. Tliird Edition. 

Edited by WILLIAM W. Keen. M. D., LL.D., F. R. C. S. (Hon.); and 
J. William White, M. D., Ph. D. Handsome octavo volume of 1230 
pages ; 496 wood-cuts and 37 colored and half-tone plates. Thoroughly 
revised and enlarged, with a section on " The Use of the Rontgen Rays in 
Surgery." Cloth, %T.oo net; Sheep or Half Morocco, $8.00 net. 
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AN AMERICAN TEXT-BOOK OF THEORY AND PRACTICE OP MEDICINE. 

Edited by the late William Pepper, M. D., LL. D., Professor of the Theory and 
Practice of Medicine and of Clinical Medicine, University of Pennsylvania. Two 
handsome imperial octavos of about looo pages each. Illustrated. Per volume : Cloth, 
$s.oo net ; Sheep or Half Morocco, |6.oo net. 

riRT THE BEST THE NEW STANDARD 

THE AMERICAN ILLUSTRATED MEDICAL DICTIONARY, 

Second Edition, Revised, 

For Practitioners and Students. A Complete Dictionary of the Terms used 
in Medicine, Surgery, Dentistry, Pharmacy, ChemisOy, and the kindred 
branches, including much collateral information of an encyclopedic character, 
together with new and elaborate tables of Arteries, Muscles, Nerves, Veins, 
etc. ; of Bacilli, Bacteria, Micrococci, Streptococci ; Eponymic Tables of 
Diseases, Operations, Signs and Symptoms, Stains, Tests, Methods of Treat- 
ment, etc., etc. By W. A. Newman Dorland, A. M., M. D., Editor 
of the •• American Pocket Medical Dictionary." Handsome large octavo, 
nearly 800 pages, bound in full flexible leather. Price, $4.50 net; with 
thumb index, I5.00 net. 

Olvcs a Maximimi Amount of Matter in a Minimum Space and at the Lowest 

Poesible Cost. 

This Revised Edition contains ail tlie Latest Terms. 

" I must acknowledge my astonishment at seeing how much he has condensed within 
relatively smal! space. I nnd nothing to criticise, very much to commend, and was in- 
terested in finding some of the new words which are not in other recent dictionaries." — 
RoswBLL Park, Professor 0/ Principles and Practice 0/ Surgery and Clinical Surgery, 
University of Buffalo. 
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I congratulate you upon giving to the profession a dictionary so compact in its structure, 
and so replete with information required by the busy practitioner and student. It is a 
necessity as well as an informed companion to every doctor. It should be upon the desk 
of every practitioner and student of medicine."— John B. Murphy, Professor of Surgery 
and Cttnical Surgery, Northwestern University Medical School, Chicago. 

THE AMERICAN POCKET MEDICAL DICTIONARY. Third 
Edition, Revised. 

Edited by W. A. NEWMAN Dorland,, M. D., Assistant Obstetrician to the 
Hospital of the University of Pennsylvania ; Fellow of the American Acad- 
emy of Medicine. Containing the pronunciation and definition of the prin- 
cipal words used in medicine and kindred sciences, with 64 extensive tables. 
Handsomely bound in flexible leather, with gold edges. Price ;(Ji. 00 net; 
with thumb index, $1.25 net. 

THE AMERICAN YEAR-BOOK OF MEDICINE AND SURGERY. 

A Yearly Digest of Scientific Progress and Authoritative Opinion in all 
branches of Medicine and Surgery, drawn from journals, monographs, and 
text-books of the leading American and Foreign authors and investigators. 
Arranged with editorial comments, by eminent American specialists, under 
the editorial charge of George M. Gould, M. D. Year-Book of 1902 
in two volumes — Vol. I. including General Medicine ; Vol. II., General Sur- 
gery. Per volume ; Cloth, $^,qo net ; Half Morocco, $3.75 net. Sold by Su^ 
scription. 
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ABBOTT ON TRANSMISSIBLE DISEASES. Second Edition, 
Revised. 

The Hygiene of Transmissible Diseases: their Causation, Modes of Dissem- 
ination, and Methods of Prevention. By A. C. ABBOTT, M. D., Professor 
of Hygiene and Bacteriology, University of Pennsylvania. Octavo, 351 
pages, with numerous illustrations. Cloth, 1^.50 net. 

ANDERS' PRACTICE OF MEDICINE. Fiftii Revised Edition. 

A Text-Book of the Practice of Medicine. By James M. Anders. M. D., 
Ph. D., LL. D., Professor of the Practice of Medicine and of Clinical Med- 
icine, Medico-Chirurgical College, Philadelphia. Handsome octavo volume 
of 1297 pages, fully illustrated. Cloth, $5.50 net ; Sheep or Half Morocco, 
;j56.5o net. 

BASTIN'S BOTANY. 

Laboratory Exercises in Botany. By Edson S. Bastin, M. A., late Pro- 
fessor of Materia Medica and Botany, Philadelphia College of Pharmacy. 
Octavo, 536 pages, with 87 plates. Cloth, $2.00 net. 

BECK ON FRACTURES. 

Fractures. By Carl Beck, M. D., Professor of Surgery, New York Post- 
graduate Medical School and Hospital, etc. With an appendix on the 
Practical Use of the Rontgen Rays. 335 pages, 170 illustrations. Cloth, 
^3.50 net. 

BECK'S SURGICAL ASEPSIS. 

A Manual of Surgical Asepsis. By Carl Beck, M. D., Professor of Sur- 
gery, New York Postgraduate Medical School and Hospital, etc. 306 
pages; 65 text-illustrations and 12 full-page plates. Cloth, $1.25 net. 

BERGEY'S PRINCIPLES OF HYGIENE. 

The Principles of Hygiene : A Practical Manual for Students, Physicians, 
and Health Officers. By D. H. Bergey, A.M., M. D., First Assistant, 
laboratory of Hygiene, University of Pennsylvania. Handsome octavo 
volume of 495 pages, illustrated. Cloth, ^3.00 net. 

BOISLINIERE'S OBSTETRIC ACCIDENTS, EMERGENCIES, 

AND OPERATIONS. 

Obstetric Accidents, Emergencies, and Operations. By L. Ch. Boislin- 
ifeRE, M. D., late Emeritus Professor of Obstetrics, St. Louis Medical Col- 
lege. 381 pages, handsomely illustrated. Cloth, ;p2.oo net. 

BOHM, DAVIDOFF, AND HUBER'S HISTOLOGY. 

A Text-Book of Human Histology. Including Microscopic Technic. By 
Dr. a. a. B6hm and Dr. M. von Davidoff, of Munich, and G. Carl 
HUBER, M. D., Junior Professor of Anatomy and Director of Histological 
Laboratory, University of Michigan. Handsome octavo of 501 pages, with 
351 beautiful original illustrations. Cloth, $3.50 net. 
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BROWER AND BANNISTER'S MANUAL OF INSANITY. 

A Praijiical Manuiil of Insanitv. For ilie Student and Otneral E'mclilioner. 
By Daniel R. Browkr, A. M., M. D., LL. D., Professor of Nervous itnil 
Menial Diseases in Ru^h Medical College, in Affilialion wilh the Univenlly 
of Chicago, and in the Posl-Graduale Medical School, Chicago ; nnci HKNK V 
M. Bannister, A. M„ M. D., formerly Senior Asiislnnt Phj-siciun, Illinois 
Eastern Hospital for the Insane. Handsome octavo of 416 pnge«, with 13 
full-page inserts. Clolh, S3.00 ncl. 

BUTLER'S MATERIA MEDICA, THERAPEUTICS, AND 
PHARMACOLOGY. 4th Ed., Revised and Enlarged. 

A Teit-Bnok of Materia Medics, TherapeulicB. and l'hFirm;icnlo(;y. l!y 
Georoe F. Butler, Ph. G„ M. U„ ProfL-ssor of MaU'ria Medicn and ol 
Clinical Medicine, College of Physicians atid Surgeons, Chico({u, Octuvo. 
896 pages, illustrated. Cloth, (4.00 net ; Sheep or Half Morocco, JI5.00 net, 

CHAPIN ON INSANITY. 

A Compendium of Insanity. By John B. ChaPIN, M. D,, LL.D,, Phy- 



CHAPMAN'S MEDICAL JURISPRUDENCE ANDTOXICOLOOY. 
Second Edition, Revised. 

Medical Jurisprudence and Toxicology, By HenhV C. CHAmAN, M, L)„ 
Professor of Institutes of Medicine and Medical Jurisprudence, Jefferson 
Medical College of Philadelphia. 354 pages, «Uh 55 illuslrationa and 3 
full-page plates in colors. Cloth, {1,50 net. 

CHURCH AND PETERSON'S NERVOUS AND MENTAL DIS- 
EASES. Third Edition, Revised and Enlaried. 

Nervous BtiA Mental Diseases. By ARCHlBAUi CHURCH, M. D„ Pro- 
fessor of Nervous and Menial Diseases, and Head of the Neurological 
DepartmenT, Northwestern University Medical School, Chicago; and 
Frederick Peterson, M. D., Chief of Clinic, Nervous DepartmenI, Col- 
lege of Physicians and Surgeons, New York. Handsome octavo volume of 
875 pages, profiisely illustrated. Cloth, (5.00 net ; Sheep or Half Morocco, 



OjIRKSON'S HISTOLOaV. 

A Text-Book of Histology, Descriptive and Practical, By AhTHI;r CLARK- 
SON, M. B„ C. M. Edin,, formerly Demonstrator of Physiology in the Owen's 
College, -Manchester ; late Demonstrator of Physiology in Yorkshire College, 
Leeds. Large octavo, 554 pages ; aa engravings and 174 beautifully colored 
original illusirationi. Cloth, $4.00 net. 

CORWIN'S PHYSICAL DIAGNOSIS. Third Edition, Revised. 

Essenlials of Physical Diagnosis ot the Thorax. By ARTHUR M. CORWIN. 
A. M., M. D., L.ile Inalnictor in Physical Diagnosis in Rush Medical Col- 
lege, Chicago, aig po^es, lllusirared. Cloth, Ji.as net. 
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CROTHERS' MORPHINISM AND NARCOMANIA. 

Morphinism and Narcomania from Opium, Cocain, Ether, Chloral, Chloro- 
form, and other Narcotic Drugs ; also the Etiology, Treatment, and Medi- 
colegal Relations. By T. D. Crothers, M. D., Superintendent of Walnut 
Lodge Hospital, Hartford, Conn. ; Professor of Mental and Nervous Dis- 
eases, New York School of Clinical Medicine, etc. Handsome i2mo of 351 
pages. Cloth, $2.00 net. 

DACOSTA'S SURGERY, Third Edition, Revised. 

Modern Surgery, General and Operative. By JOHN CHALMERS DaCosta, 
M. D., Professor of Principles of Surgery and Clinical Surgery, Jefferson 
Medical College, Philadelphia ; Surgeon to the Philadelphia Hospital, etc. 
Handsome octavo volume of 1117 pages, profusely illustrated. Cloth, i^S-oo 
net ; Sheep or Half Morocco, $6.00 net. 

Entailed by over 200 Pages, with more than 100 New illus- 
trations. 

DAVIS'S OBSTETRIC NURSING. 

Obstetric and Gynecologic Nursing. By Edward P. Davis, A. M., M. D., 
Professor of Obstetrics in Jefferson Medical College and the Philadelphia 
Polyclinic ; Obstetrician and Gynecologist to the Philadelphia Hospital. 
i2mo volume of 400 pages, fully illustrated. Crushed buckram, liz.75 net. 

DE SCHWEINITZ ON DISEASES OF THE EYE. Fourth Edi- 
tion, Entirely Reset ; Thoroughly Revised and Enlarged. 

Diseases of the Eye. A Handbook of Ophthalmic Practice. By G. E. 
DE SCHWEINITZ, M. D., Professor of Ophthalmology, Jefferson Medical 
College, Philadelphia, etc. Handsome royal octavo volume of 700 pages ; 
300 fine illustrations and 6 full-page chromo-lithographic plates. Cloth, 
^5.00 net ; Sheep or Half Morocco, $6.00 net. 

BORLAND'S DICTIONARIES. 

[See American Illustrated Medical Dictionary and American 
Pocket Medical Dictionary on page 3.] 

DORLAND'S OBSTETRICS. Second Edition, Revised and 
Greatly Enlarged. 

Modern Obstetrics. By W. A. Newman Dorland, M. D., Assistant 
Demonstrator of Obstetrics, University of Pennsylvania ; Associate in Gyne- 
cology, Philadelphia Polyclinic. Octavo volume of 797 pages, with 201 
illustrations. Cloth, ;^.oo net. 

EICHHORST'S PRACTICE OF MEDICINE. 

A Text-Book of the Practice of Medicine. By Dr. Hermann Eich- 
HORST, Professor of Special Pathology and Therapeutics and Director of 
the Medical Clinic, University of Zurich. Translated and edited by Au(;us- 
TUS A. EsHNER, M. D., Professor of Clinical Medicine, Philadelphia Poly- 
clinic. Two royal octavo volumes, 600 pages each, 150 illustrations. Per 
set : Cloth, Pi.oo net ; Sheep or Half Morocco, JJ57.50 net. 

EYRE'S BACTERIOLOQIC TECHNIQUE. 

Bacteriologic Technique. A Laboratory Guide for the Medical, Dental, 
and Technical Student. By J. W. H. Eyre. M. D., F. R. S. Edin.. Lec- 
turer on Bacteriology and Joint Lecturer 'ical Public Health, 
Charing Cross Hospital Medical School*, ^o e\\^\\w^ e\c»^^ 
^nd to St. Mary's Hospital for Sick Child ^axvdsovcv^ ocv^n^ 
^^ 350 pases, with ico illustrations. Clo 
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FRIBDRICH AND CURTIS ON THE NOSE, THROAT, AND 
EAR. 

Rhinolo^'. \.ATyTi^o\o^\ and Otology, nnd their Si^jniticnnri' in (iononil 
Medicine'. Bv DR. K. V. FRlEDRirn, of l^ip/ijr. i-.djtoflhv II. IIoi.hrouk 
Curtis. M. D., Consulting Surj:r('(in to the Nrw N(»rk Nos«' iind TliroiH ||,t< 
pital. Octavo, 348 P'-^Rt'S- C\o^\\, $2.50 net. 

FROTHINOHAM'S GUIDE FOR THE BACTI:RIOLOOIST. 

Laboraton^ Guide for \\\v. Rnrtrriolojrist. V,\ LAN(;|)n\ I'kni imncH AM. 
M D. v.. Assistant in HnctrrioJo/nry and Vr«tcrinfir\ S<-iriirr, ShoftifM S-len 
tific School, Yale University. lllustratr«l. Clotli. 7s its. m-t. 

QALBRAITH ON THE FOUR EPOCHS OF WOMAN'S IJFE. 

The Four Er>ochs of Woman's Lift-. A SiikIv in H\^;l<in'. \\\ Anna VI. 
GaLBRAITH. M. I).. Author of" H\j;irnr;.nd IMiNsuiai ( 'iijiiin- fm Wnnwn"; 
Fellow of the New York Aradem\ <.f M«-<||. ino. «l<\ Wuh nn InlfodiH lory 
Note by T<^>HN H. Misskr. .M. D., I'lofi ssor of ( lini«al Mi-dn im-. \ 'nivn-sity 
of Pennsylvania. i2mo volume o( 2<k) |>ai;<s. Cloth, i>\.?.s n«J. 

GARRIGUES* DISEASES OF WOMEN. Third lid., RevliMd. 

Diseases of Women. liy Hi.SkV | (J xkkK.i is, A. M , M I) . (^mmln 
gist to St. \f ark's Hospital and to the (M-rman l)i^|MMlv»tv. N< w Vink < ily 
Octavo, 756 pages, with 367 enjjravinKs and <<>lon<l platoN. (loth, l^.v^ 
net; Sheep or Half Morocco, $5.50 net. 

GORHAM'S BACTERIOLOGY. 

A Liboratory Coursr in H;ieteriolo«\. \\\ V V (ink 11 AM. M. A . A^M^trtlH 
Professor in Biolojjy. Brown l'Mj\«rMi\, i;»tno voluim- of \^y) fHiKen, ,^7 
illustrations. Cloth, 5125 »•«. 



OOULD AND PYLE'S CURIOSITIES OF MEDICINR. 
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GRADLE ON THE NOSE, THROAT, AND EAR. 

Diseases of th'f Nos«'. Thtoai. :<nd V.-.w . |iy Kim^-, <;i'AI;i |., M \) |»,„ 

lessor of Ophth.'ilmolofiy and f)tolo•'^. Noftliw«*t« en I'iuviimIv Mii|i,,|| 

Schr><jl. Chicago. 0<;ia\o. 547 p:.;-!- . j|luifi,ii,J. n„ indinj. y full .>,»,. 

colored plates. T'loth. ^i.50 n«'t ' 
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QRAFSTROM'S MECHANO-THERAPY. 

A Text- Book of Mechano-Therapy (Massage and Medical Gymnastics). 
By Axel V. Grafstrom, B. Sc. M. D., late House Physician, City Hos- 
pital, Blackwell's Island, N.Y. i2mo, 139 pages, illustrated. Cloth, ;J5i .00 net. 

GRANT'S SURGICAL DISEASES OF THE FACE, MOUTH, 
AND JAWS. For Dental Students. 

A Text-Book of Surgical Pathology and Surgical Diseases of the Face, 
Mouth, and Jaws. For Dental Students. By H. HORACE GRANT, A. M., 
M.D., Professor of Surgical Pathology and Oral Surgery, Louisville Col- 
lege of Dentistry ; Professor of Surgery and Clinical Surgery, Hospital 
College of Medicine, Ix>uisville, Ky. Octavo volume of 215 pages, with 
60 illustrations. Cloth, jgo.oo net. 

GRIFFITH ON THE BABY. Second Edition, Revised. 

The Care of the Baby. By J. P. Crozer Griffith, M. D., Clinical Pro- 
fessor of Diseases of Children, University of Pennsylvania ; Physician to the 
Children's Hospital, Philadelphia, etc. i2mo, 404 pages, 67 illustrations 
and 5 plates. Cloth, ;^i.5o net. 

GRIFFITH'S WEIGHT CHART. 

Infant's Weight Chart. Designed by J. P. Crozer GRIFFITH, M. D., 
Clinical Professor of Diseases of Children, University of Pennsylvania. 25 
charts in each pad. Per pad, 50 cts. net. 

HAYNES' ANATOMY. 

A Manual of Anatomy. By Irving S. Haynes, M. D., Professor of Prac- 
tical Anatomy in Cornell University Medical College. 680 pages ; 42 dia- 
grams and 134 full-page half-tone illustrations from original photographs of 
the author's dissections. Cloth, ^^52.50 net. 

HEISLER'S EMBRYOLOGY. Second Edition, Revised. 

A Text-Book of Embryology. By John C. Heisler, M. D., Professor of 
Anatomy, Medico-Chirurgical College, Philadelphia. Octavo volume of 405 
pages, handsomely illustrated. Cloth, j^2.5o net. 

HIRST'S OBSTETRICS. Third Edition, Revised and Enlarged. 

A Text-Book of Obstetrics. By Barton Cooke Hirst, M.D., Professor 
of Obstetrics, University of Pennsylvania. Handsome octavo volume of 
873 pages, 704 illustrations, 36 of them in colors. Cloth, $S.oq net ; Sheep 
or Half Morocco, jft6.oo net. 



HYDE & MONTGOMERY ON SYPHILIS AND THE VENEREAL 
DISEASES, ad Edition, Revised and Greatly Enlarged. 

Syphilis and the Venereal Diseases. By James Nevins Hyde, M. D., Pro- 
fessor of Skin, Genito-Urinary, and Venereal Diseases, and P'rank H. 
Montgomery, M. D., Associate Professor of Skin, Gcnito-Urinary, and 
Venereal Diseases in Rush Medical College, Chicago, 111. Octavo, 594 
pages, profusely illustrated. Cloth, $4.00 net. 



OP If'. B. SAfXDERS ^ CO. 



INTERNATIONAL TEXT-BOOK OF SURGERY. Two Volumes. 
3d Ed., ThorouKhly Revised and Greatly Enlarged. 

By American and British Auihora. liilitcd by |, Col.l.lNs WaRRKn, M, I),, 
LL.D„ F. k.C.S. (Hon.J, I'rolessor or Surgery, Hnivard Medical Si-liool, 
Boslon; and A. Pearce GouM>. M.S., F. R. C. S., Lecturer uii I'mciknl 
Surgery and Teacher of Operative Surgery, Middleiex HospiliU Mtdicul 
School, Loadon, Eng. Vol. I. General Sn7yfri'.— Handsome oelovo, J47 
pages, wldi 45S beaudful illustralions and 9 lithographic plutei. Vol, II. 
Special or Regionnl Surgtry.—lia.Tiasocae octavo, 107a page*, with +71 
beautiful illustrations and 3 lithographic plates. Prices per volume ; 
Ooth, S5.00 net; Sheep or Half Morocco, (6.00 net, 

" It Ii the mcil valuable work an the imViii\ thai h» appeared In Klne VHH, The 
-i.. J .1. v.:._... L..._ i_,__^ ..__j_ ... , gduciion. Hnd die mull mun bi 11 
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JACKSON'S DISEASES OF THE EVE. 

A Manual of Diseases of (he Eye, By Edwakd JaCKsoN, A. M„ M. D., 
Emeritus Professor of Diseases of the Eye, Philadelphia Polyclinic and Col- 
lege for Graduates in Medicine, iztno, volume of 535 pages, with 178 Illus- 
trations, mostly from drawings by the author. Cloth, Jla.50 net. 

, JELUFFE AND DIEKMAN'S CHEMISTRY. 

A Teit-Book of Chemistry. By SMITH Ei.V JelUFFE, M, D,, Ph, D., 
Professor of Pharmacology, College of Pharmacy, New York ; and GEiiRilK 
C. DiBKMAN, Pit. G., M.D., Professor of Theoretical and Applied Phar- 
macy, College of PhFirmacy, Ni-w York. Ocliivo, 550 images, illustrated. 
Staify Shortly. 

^KEATINQ'S LIFE INSURANCE. 

How to Eitamine fur Life Insurance, liv John M. Keating, M. D,, Fellow 
oftheColIegeofPhysiciaiis of Philadelphia: Ex-Presidenlof the Association 
of Life Insurance Medical Directors. Royal octavo, an pages. With 
'numerous illustrations. Cloth, la.oo net, 

F'iSEN ON THE SURGERY OF TYPHOID FEVER. 

The Surgical Complications and Sequels of Typhoid Fever. By Wm, W. 

Kbsn, M,D., LL.D., F, R. C.S. (Hoti.), Professor of the Principles of Sur- 
!:linical Surgery, Jefferson Medical College, PluiaJelpbia, etc, 
le of 3B6 pages, illustrated. Cloth, ft.oo nel. 
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KEEN'S OPERATION BLANK. Second Edition, Revised Form. 

An Operation Blank, with Lists of Instruments, etc. Required In Various 
Operations, Prepared by W. W. Keen, M. D., LT-.D., F.R.CS. (Hon.), 
Professor of the Principles of Surgery and of Clinical Surgery, Jefferson 
Medical College, Philadelphia. Price per pad, of 50 blanks, 50 eta. net. 

KVl£ ON THE NOSB AND THROAT. Second Edition. 

EHseases of (he Nose and Throat. By D. BRAtiEN KVLK, M. D., Chiiical 
Professor of Laryngology and Rhinology, Jefferson Medical College, Phlhi- 
delphia. Octavo, 646 pages ; overiso illuslr^Iions and 61ithographic plates. 
Cloth, £4.00 net ; Sheep or Half Morocco, (5.00 net. 
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LAIN^'S TEMPERATURE CHART. 

Temperature Chart. Prepared by D. T. Lain^, M. D. Size 8 x 13^^ 
inches. A conveniently arranged Chart for recording Temperature, with 
columns for daily amounts of Urinary and Fecal Excretions, Food, Re- 
marks, etc. On the back of each chart is given the Brand treatment of 
Typhoid Fever. Price, per pad of 25 charts, 50 cts. net. 

LEVY, KLEMPERER, AND ESHNER'S CLINICAL BACTERI- 
OLOGY. 

The. Elements of Clinical Bacteriology. By Dr. Ernst Levy, Professor 
in the University of Strasburg, and Dr. Felix Klemperer, Privatdocent 
in the University of Strasburg. Translated and edited by AUGUSTUS A. 
ESHNER, M. D., Professor of Clinical Medicine, Philadelphia Polyclinic. 
Octavo, 440 pages, fully illustrated. Cloth, $2.50 net. 

LOCKWOOD'S PRACTICE OF MEDICINE. Second Edition, 
Revised and Enlarged. 

A Manual of the Practice of Medicine. By GEORGE ROE LOCKWOOD, 

M. D., Attcndin.i^ Physicinn to Bellevue Hospital, New York. Octavo, 847 
pages, fully illnstra*ed, including 22 colored plates. Cloth, $4.00 net. 

LONG»S SYLLABUS OF GYNECOLOGY, 

A Syllabus of Gynecology, arranged in Conformity with "An American 
Text-Book of Gynecology." By J. W. Long, M. D., Professor of Dis- 
eases of Women and Children, Medical College of Virginia, etc. Cloth, 
interleaved, $1.00 net. 

MACDONALD'S SURGICAL DIAGNOSIS AND TREATMENT. 

Surgical Diagnosis and Treatment. By J. W. Macdonald, M. D. Edin., 
F. R. C.S. Edin., Professor of Practice of Surgery and Clinical Surgery, 
Hamline University. Handsome octavo, 800 pages, fully illustrated. Cloth, 
^5.00 net; Sheep or Half Morocco, $6.00 net. 

MALLORY AND WRIGHT'S PATHOLOGICAL TECHNIQUE. 
Second Edition, Revised and Enlarged. 

Pathological Technique. A Practical Manual for Laboratory Work in 
Pathology, Bacteriology, and Morbid Anatomy, with chapters on Post- 
Mortem Technique and the Performance of Autopsies. By FRANK B. 
Mallory, a. M., M. D., Assistant Professor of Pathology, Harvard Uni- 
versity Medical School, Boston; and James H. Wright, A. M., M.D., 
Instructor in Pathology, Harvard University Medical School, Boston. 
Octavo, 432 pages, fully illustrated. Cloth, $3.00 net. 

McCLELLAN'S ANATOMY IN ITS RELATION TO ART. 

Anatomy in its Relation to Art. An Exposition of the Bones and Muscles 
of the Human Body, with Reforence to their Influence upon its Actions 
and External Form. By GKoRr.p: McClfxlan, M. D., Professor of Anat- 
omy, Pennsylvania Academy of Fine Arts. Handsome quarto, 9 by iij^ 
inches. Illustrated with 338 original drawings and photographs, 260 pages 
of text. Dark Blue Vellum, $10.00 net ; Half Russia, ;j5i2.oo net. 

McCLELLAN'S REGIONAL ANATOMY. Fourth Edition, Re- 
vised. 

Regional Anatomy in its Relations to Medicine and Surgery. By Georc.e 

McClellan, M. D., Professor of Anatomy at the Pennsylvania Academy 

of Fine Arts. In two handsome qunto volumes, 884 pages of text, and 

97 full-page c/7romo-lithograph c plates, reproducing the author's original 

dissections. Price: C/oth, ;f{i2.oo net; Halt Rv\ss\a, $15.00 uet. 
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McPARLAND'S PATHOGENIC BACTERIA. Third Edition, 
increased in size by over lOo Pages. 

Text-Book up>on the Pathogenic Bacteria. By JOSEPH McFarland, 
M. D., Professor of Pathology and Bacteriology, Medico-Chinirgical Col- 
lege, Phila., etc. Octavo, 621 pages, finely illustrated. Cloth, ^{53.25 net. 

MEIOS ON FEEDING IN INFANCY. 

Feeding in Early Infancy. By Arthur V. Mkigs, M. D. Bound in limp 
cloth, flush edges, 25 cts. net. 

MOORE'S 0RTH0I>PD1C SURGERY. 

A Manual of Orthopedic Surgery. By James E. Moore, M. D., Professor 
of Orthopedics and Adjunct Professor of Clinical Surgery, University of 
Minnesota, College of Medicine atid Surgery. Octavo volume of 356 pages, 
handsomely illustrated. Cloth, 32.50 net. 

MORTEN'S NURSES' DICTIONARY. 

Nurses' Dictionary of Medical Terms and Nursing Treatment. Containing 
Definitions of the Principal Medical and Nursing Terms and Abbreviations ; 
of the Instruments, Drugs, Diseases, Accidents, Treatments, Operations, 
Foods, Appliances, etc. encountered in the ward or in the sick-room. By 
HONNOR Morten, author of" How to Become a Nursed" etc. i6mo, 140 
pages. Cloth, $1.00 net. 

NANCREDE'5 ANATOMY AND DISSECTION. Fourth Edition. 

Essentials of Anatomy and Manual of Practical Dissection. By Charles 
B. Nancrede. M. D., LL.D., Professor of Surgery and of Clinical Surgery, 
University of Michigan, Ann Arbor. Post-octavo, 500 pages, with full-page 
lithographic plates in colors and nearly 200 illustrations. Extra Cloth (or 
Oilcloth for dissection-room), |^.oo net. 

NANCREDE'S PRINCIPLES OF SURGERY. 

Lectures on the Principles of Surgery. By CHARLES B. NANCREDE, M. D., 
LL.D,, Professor of Surgery and of Clinical Surgery, University of Michigan, 
Ann Arbor. Octavo, 398 pages, illustrated. Cloth, ^{(2.50 net. 

NORRIS'S SYLLABUS OF OBSTETRICS. Third Edition, 
Revised. 

Syllabus of Obstetrical Lectures in the Medical Department, University of 
Pennsylvania. By Richard C. Norris, A. M., M. D., Instructor in Obstet- 
rics and Lecturer on Clinical and Operative Obstetrics, University of Penn- 
sylvania. Crown octavo, 222 pages. Cloth, interleaved, j^2.po net. 

OGDEN ON THE URINE. 

Qinical Examination of the Urine and Urinary Diagnosis. A Clinical Ciuide 
for the Use of Practitioners and Students of Medicine and Surgerv. By J. 
Bergen Ogden, M. D.. lately Instructor in Chemistry, Harvard Univer- 
sity Medical School. Handsome octavo, 416 pages, with 54 illustrations 
and a number of colored plates. Cloth, ;^3.oo net. 

PENROSE'S DISEASES OP WOMEN. Fourth Edition, R<e,NV%«A. 

A Text-Book of Diseases of Women. By C\\\^\.¥i^ ^. Vy:^v.c>s^.,'^.^- 
Ph. D., formerly fVofessor of Gynecology \i\ X\\e V3Tv\veT^\\^ o\ Vexvw^NVa^^^'®'- 
Octavo volume of 539 pages, with 221 \\\uslTal\oT\s. C\o\\\, Ib'^-TS'^*^^- 
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PYE'S BANDAQINQ. 

Elementary Bandaging and Surgical Dressing. With Directions concerning 
the Immediate Treatment of Cases of Emergency. By Walter Pye, 
F. R. C. S., late Surgeon to St. Mary's Hospital, London. Small i2mo, 
over 80 illustrations. Cloth, flexible covers, 75 cts. net. 

PYLE'S PERSONAL HYGIENE. 

A Manual of Personal Hygiene. Proper Living upon a Physiologic Basis. 
Edited by Walter L. Pyle, M. D., Assistant Surgeon to the Wills Eye 
Hospital, Philadelphia. Octavo volume of 344 pages, fully illustrated. 
Cloth, %\.So net. 

RAYMOND'S PHYSIOLOGY. Second Ecfltion, Entirely Re- 
written and Greatly Enlarged. 

A Text-Book of Physiology. By Joseph H. Raymond, A. M., M. D., 
Professor of Physiology and Hygiene in the Long Island College Hospital, 
and Director of Physiology in Hoagland Laboratory, New York. Octavo, 
668 pages, 443 illustrations. Cloth, $3.50 net. 

ROBSON AND MOYNIHAN'S DISEASES OF THE PANCREAS. 

Diseases of the Pancreas. By A. W. Mayo Robson, F. R. C. S., Leeds, 
Senior Surgeon to Leeds General Infirmary ; Emeritus Professor of Surgery, 
Yorkshire College of Victoria University ; and B. G. A. MOYNIHAN, M. B., 
F. R. C. S., Assistant Surgeon Leeds General Infirmary; Demonstrator of 
Anatomy, Yorkshire College. Handsome octavo of 300 pages, illustrated. 
Cloth, ;^.oo net. 

SALINGER AND KALTEYER'S MODERN MEDICINE. 

Modern Medicine. By JULIUS L. Salinger, M. D., Professor of Clin- 
ical Medicine, Jefferson Medical College ; and F. J. Kalteyer, M. D., 
Assistant in Clinical Medicine, Jefferson Medical College. Handsome 
octavo, 801 pages, illustrated. Cloth, $4.00 net. 

SAUNDBY'S RENAL AND URINARY DI5EA5E5. 

Lectures on Renal and Urinary Diseases. By ROBERT Saundby, M. D. 
Edin., Fellow of the Royal College of Physicians, London, and of the Royal 
Medico-Chirurgical Society ; Professor of Medicine in Mason College, Bir- 
mingham, etc. Octavo, 434 pages, with numerous illustrations and 4 colored 
plates. Cloth, $2.50 net. 

SAUNDERS' MEDICAL HAND-ATLASES. See pages 17, 18, 
and 19. 

SAUNDERS' POCKET MEDICAL FORMULARY. Sixth Edi- 
tion, Revised. 

By William M. Powell, M. D., author of " Essentials of Diseases of 
Children " ; Member of Philadelphia Pathological Society. Containing 1844 
formulae from the best-known authorities. With an Appendix containing 
Posological Table, Formulae and Doses for Hypodermic Medication. 
Poisons and their Antidotes, Diameters of the Female Pelvis and Fetal 
Head, Obstetrical Table, Diet Lists, Materials and Drugs used in Antiseptic 
Surgery, Treatment of Asphyxia from Drowning, Surgical Remembrancer, 
Tables of Incompatibles, Eruptive F'evers, etc., etc. Flexible morocco, 
with side index, wallet, and flap. $2.00 net. 
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SAUNDERS' QUESTION-COMPENDS. See page 16. 
SCUDDER'S FRACTURES. Third Edition, Revised. 

The Treatment of Fractures. By Chas L. Scudder, M. D., Assistant in 
Clinical and Operative Surgery, Harvard University Medical School. Oc- 
tavo, 433 pages, with nearly 600 original illustrations. Polished Buckram, 
net; Half Morocco, net. 

SENN'S GENITO-URINARY TUBERCULOSIS. 

Tuberculosis of the Genito-Urinary Organs, Male and Female. By Nich- 
olas Senn, M. D., Ph. D., LL.D., Professor of Surgery, Rush Medical 
College, Chicago. Handsome octavo volume of 320 pages, illustrated. 
Cloth, ;^3.oo net. 

SENN'S PRACTICAL SURGERY. 

Practical Surgery. By NICHOLAS Senn. M. D.. Ph. D., LL.D., Professor 
of Surgery, Rush Medical College, Chicago. Handsome octavo volume 
of 1133 pages, 642 illustrations. Cloth, $6.00 net; Sheep or Half Morocco, 
$7.00 net. By Subscription. 

SENN'S SYLLABUS OF SURGERY. 

A Syllabus of Lectures on the Practice of Surgery, arranged in conformity 
with "An American Text-Book of Surgery." By NICHOLAS SENN, M. D., 
Ph. D., LL.D., Professor of Surgery, Rush Medical College, Chicago. 
Cloth, $i.S<^ net. 

SENN'S TUMORS. Second Edition, Revised. 

Pathology and Surgical Treatment of Tumors. By NICHOLAS SENN, M. D., 
Ph.D., LL.D., Professor of Surgery, Rush Medical College, Chicago. 
Handsome octavo volume of 718 pages, with 478 illustrations, includ- 
ing 12 full-page plates in colors. Cloth, jj55.oo net ; Sheep or Half 
Morocco, ^.00 net. 

SOLLMANN'S PHARMACOLOGY. 

A Text-Book of Pharmacology. By TORALD SOLLMANN. M. D., Assistant 
Professor of Pharmacology and Materia Medica, Western Reserve Univer- 
sity, Cleveland, Ohio. Royal octavo volume of 894 pages, fully illustrated. 
Cloth, $^.7S net. 

STARR'S DIETS FOR INFANTS AND CHILDREN. 

Diets for Infants and Children in Health and in Disease. By Louis Starr, 
M. D., Editor of "An American Text-Book of the Diseases of Children." 
230 blanks (pocket-book size), perforated and neatly bound in flexible 
morocco. $1.25 net. 

STELWAGON'S DISEASES OF THE SKIN. 

Diseases of the Skin. By Henry W. Stelwagon, M. D., Clinical Pro- 
fessor of Dermatology, Jefferson Medical College, Philadelphia. Royal 
octavo of 1075 pages, with 220 text-cuts and 26 half-tone and colored plates. 
Cloth, $6.00 net ; Sheep or Half Morocco, $7.00 net. 
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STENOEL'S PATnOLOOY. Third Edition, Thoroughly Revhed. 

\ Texl-Book of PatholoEy- By ALFRED STENGEL. M. D,. Professor of 
Clinical Medicine, University of Pennsylvania; Visiting Physician to the 
Pennsylvania Hospital, Octavo, S73 pages, nearly 400 iliustralions. many 
of ihem in colots. Cloth, {5.00 net ; Sheep or Half Morocco, f6.oo net. 

STENQEL, AND WHITE ON THE BLOOD. 

The Blood in its Clinical and Pathological Relations. By ALFRED Sten- 
(!EL, M.D„ Professor of Clinical Medicine, University of Pennsylvania; and 
C. Y.White, Jr., M.D., Inslruetor in Clinical Medicine, University of 
Pennsylvania. In Prtss. 

STEVENS' MATERIA MEDICA AND THERAPEUTICS. Third 
Edition, Entirely Rewritten and Greatly Enlarged. 

A Test-Book of Modem Therapeutics. By A. A. STEVENS, A. M., M. D., 
Lecturer on Physical Diagnosis in the Univeisity of Pennsylvania. Hand- 
some octavo volume of about 550 iiages. Clmh, Jo.oo DL-t. 

STEVENS' PRACTICE OF MEDICINE. FHth Edition, Revised. 

By A, A, STEVBNfi, A. M.. M. D., 
'• " -■■ of Pennsylvania, Spe- 

e Leather, Ja.oo net 

STEWART'S PHYSIOLOOV. Fourth Edition, RevUed. 

A Manual of f^ysiology, with Practical Exercises. For Students and Prac 
tilionets. By G. N.STEWART, M,A,, M. D,. D, Sc„ Professor of Physiol- 
ogy and Histology, Western Reserve University. Cleveland, Ohio. Octavo, 
89+ pages; 336 illustrations and 5 colored plates. Cloth, 83.75 net. 

STONEY'S MATERIA MEDICA FOR NURSES. 

Materia Mertica for Nurses. By the late EMILY A. M. Stoney, Superin- 
tendent of the Train ing-Sehool for Nurses, Carney Hospila!, SoHlb Bos- 
ton, Mass, Handsome octavo volume of 306 pages. Cloth, (1.50 ne' 

STONEY'S NURSINQ. Second Edition, Revised. 

Practical Points in Nursing. For Nuises in Private Practice, By Ihi 
Emily a. M. Stoney, Superintendent of the Train in g-School for Ni 
Carney Hospital, South Bostori. Mass, 456 pages, with 73 engraving 
8 colored and half-tone plates. Cloth, 81.7S i><-''- 

STONEY'S SURGICAL TECHNIC FOR NURSES. 

Bacteriology and Surgical Teehnic for Nurses. By the late Emily A, M. 
STONEY, Superintendent of the Training-Scbool for Nutses. Carney Hos- 
pital, South Boston, Mass, lamo volume, fully illustrated. Cloth, Ji.as net, 

THOMAS'S DIET LISTS. Second Edition, Revised. 

IHt;t Lists and Sick-Room Diet»rv. By [EROME B. Thomas, M. D,, In- 
structor in Materia Medica, lj)ng Island Hospital ; Assistant Bacteriologist 
to the Hoagland Laboratory. Cloth, fi.is net. Send (or sample sheet 
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THORNTON'S DOSE-BOOK AND PRESCRIPTION -WRITING. 
Second Edition, Revised and EnlArged. 

Dose-Book and Manual of Prescripti n-Writnj. Ii> !:./,>. lH"i m«.n. 
M. D., I>em.>nstr.itorof ThrraiKMiiic-^. Itrt'T-:! M-:: ' .: i . i :■ . 

phia. Post-octavo, 362 page.-*, illustratci. Kl'.-Mi.:- L- '.•.— <j. " w- \. 

VECKl'S SEXUAL IMPOTENCE. Third Edition, Revised. 

The l^thologyand Treatni nt .t Sexu.il ImpotcnLc. \\\\v iok <;. \j., ki. 
M. D. From the second German chtii^n. revised aii-; cii. .r^'-j. I), m, 
octavo, 329 pages. Cloth, 32.00 net. 

VIERORDT'S MEDICAL DIAGNOSIS. Fourth Edition, Re- 
vised. 

Medical Diagnosis. By Dr. Osw.alu VlKk(;KlM. I'ruf..- r n\ M- ii. rir. 
University of Heidelberg. Tranbiaicd. w.th a-i'Mt uii , Irom i •■ f:it , .-ri- 
larged German edition, with the author ^ j). rmi-ioii. :-> I 1 \n. i> 11. 
Stuart, A. M.. M. D. Handsome oct.ivo \o;uiii.;. '■ •;, p-i.^-^. 1 ,\ w-.o.l 
cuts, many of them in colors. Cloth, 4.00 net; .^ii-.L]* -r iI.i.tMwroA.o. 
|i5.oo net. 

WATSON'S HANDBOOK FOR NURSES. 

A Handbook for Nurses. By J. K. Watson. \\.\). VA\\\. Am.ii. .m 
Eklition, under supervision of \. A. Stkvkns. .\. .\I.. .\I. I)., LcMwrtr 011 
Physical Diagnosis, University of Pennsylvania, uino, 41 ^ pi^jes, 73 lihi^- 
trations. Cloth, $1.50 net. 

WARREN'S SURGICAL PATHOLOGY. Second Edition. 

Surgical Pathology and Theraptutics. My John ( Oiiins W \ki;i.N. .\I. I)., 
LL.D., F. R. C. S. (Hon.), Profes'^or of Suri^cry. Harvard Mcdiral School. 
Handsome octavo, 873 pages; 136 relief and lith')L:ra[)liic illustration"^. 33 in 
colors. With an Appendix on Scientific .Aids to Siirij:i<-.d Diai^iiosis. and a 
series of articles on Regional Bacteriology, Cloth 5:;.oo net; Sheep or 
Half Morocco, jJ56.oo net. 

WARWICK AND TUNSTALL'S FIRST AID TO THE INJURED 
AND SICK. 

First Aid to the Injured and Sick. \\\ V.]. Wakwkk, H. A.. .\[.H. 
Cantab., M. R. ('. S., Surgeon-C'aptain. \'olunte<-r Medical Staff Corps. 
London Companies; and .\. C. TrNS 1 am.. M.D.. 1'. K.C.S. I-'.d., Sur- 
geon-Captain commanding Kast London Volunteer Brigade Hearer (\)m- 
pany. i6mo, 232 pages, and nearly 2u(j iliustratit)ns. Clt)lh, $1.00 net. 

WOLF'S EXAMINATION OF URINE. 

A Hand-Book of Physiologic Chemistry and Urine Examination. By 
Charlks G. L. \Voli\ M. D.. In.structor in Physiologic Chemistry, Cor- 
nell University Medical College. i2mo volume of 204 pages, 47 illustra- 
tions. Cloth, ;^i.25 net. 
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By HflNKV MdBRls, M. D. Fifth edumn, ievi«d. 

. Of Practice of Usdlclna. l!y Hsaay Mopris. M. D. An Ap- 
., -.. Urinh ExAKiNA-nnTJ. By Lawubnce Wolpf, M. D. Third edli ion, 
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Of OynscolOgy. By Epwik B. Cragin, M.D. nfih edition. 
Of DlsaaaeB of the Skin. By Uenev W, St>ii.wag<in, M.D. 
£saentla''BDf Minor Surgery, Bandaging, and Venereal Dlaeaaea. By 
BaaantlslB of Legal Hedlolne, Toxicology, and Hygiene. Thi> volume la 
B»aentlala of DlBeasea of tba Eye. By Edward Jscksom, m. D. Third 

EasentlalB of DlaaaBea of Cblldren. By Wilham M. Powbll, m. D. Third 
EaHOQtlala OfSxamlnatlon of Urine. By Lawrence Wolpf. M. D. Colored 
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VOLUMES NOW READY. 

ATLAS AND EPITOME OP INTERNAL MEDICINE AND 

CLINICAL DIAGNOSIS. 

By Dr. Chr. Jakob, of Erlangen. Eklited by Augustus A. E^hner, 
M. D., Professor of Clinical Medicine, Philadelphia Polyclinic. With 179 
colored figures on 68 plates, 64 text-iliustrations, 259 pages of text. Cloth, 
^3.00 net. 

ATLAS OF LEGAL MEDICINE. 

By Dr. E. R. von Hoffman, of Vienna. Edited by Frederick Peter- 
son, M. D., Chief of Clinic, Nervous Department, College of Physicians and 
Surgeons, New York. With 120 colored figures on 56 plates and 193 beau- 
tiful half-tone illustrations. Cloth, ^3.50 net. 

ATLAS AND EPITOME OF DISEASES OF THE LARYNX. 

By Dr. L. GrOnwald, of Munich. Edited by CHARLES P. GRAYSON, 
M. D., Physician-in-Charge, Throat and Nose Department, Hospital of the 
University of Pennsylvania. With 107 colored figures on 44 plates, 25 text- 
illustrations, and 103 pages of text. Cloth, $2.50 net. 

ATLAS AND EPITOME OF OPERATIVE SURGERY. Second 
Edition, Thoroughly Revised and Greatly Enlarged. 

Hy Dr. O. Zuckkrkandl, of Vienna. Edited, with additions, by J. Chal- 
mers DaCosta, M. D., Professor of Principles of Surgery and of Clinical 
Surgery, Jeft'erson Medical College, Philadelphia. With 40 colored plates, 
278 text-illustrations, and 410 pages of text. Cloth, $3.50 net. 

ATLAS AND EPITOME OF SYPHILIS AND THE VENEREAL 
DISEASES. 

By Prof. Dr. Franz Mracek, of Vienna. Edited, with additions, by L. 
Bolton Hangs, M. D., Professor of Genito-Urinary Surgery, University 
and Bellevue Hospital Medical College, New York. With 71 colored plates, 
16 text-illustrations, and 122 pages of text. Cloth, $3.50 net. 

ATLAS AND EPITOME OF EXTERNAL DIS. OF THE EYE. 

By Dr. O. Haab, of Zurich. Edited by G. E. DE SCHWEINITZ, M. D., 
Professor of Ophthalmology, Jefferson Medical College, Philadelphia. With 
76 colored illustrations on 40 plates and 228 pages of text. Cloth, jj53.oo net. 

ATLAS AND EPITOME OF SKIN DISEASES. 

By Prof. Dr. Franz Mracek, of Vienna. Edited by Henry W. Stel- 
WAGON. M. D., Clinical Professor of Dermatology, Jefferson Medical Col- 
lege, Philadelphia. With 63 colored plates, 39 half-tone illustrations, and 
200 pages of text. Cloth, $3.50 net. 

ATLAS AND EPITOME OF SPECIAL PATHOLOGICAL HIS- 
TOLOGY. 

By Dr. H. DCrck, of Munich. Edited by LUDVIG Hektoen, M. D., 
Professor of Patlnxlogy, Rush Medical College, Chicago. In Two Parts. 
Part I., including Circulatory, Respiratory, and Gastro-intestinal Tract, 
120 colored figures on 62 plates, 158 pages of text. Port U,, including 
Liver, Urinary Organs, Sexual Organs, Nervous System, Skin, Muscles, 
and Bones. 123 colored figures on 60 plates, 192 T?a.%^'s» o^ \^^v. ^?«- 
volume : Cloth, JJ53.00 net. 
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VOLUMES JUST ISSUED. 

ATLAS AND EPITOME OF DISEASES CAUSED BY A< 
DENTS. 

Bv Dr. En. GoLEBIEWSKi, of Berlin. Edited, wilh addilions, by Pearce 
Bailev, M. D,, Auending Physician lo the Deparlmonl of Corrections and 
lo Ihe Almshouse and Incurable Hospitals. New York. With Jo colored 
plates, 143 text-lllustrationa, and Qoo pages of test. Cloth, f^.c 

ATLAS AND EPITOME OF QYNECOLOaV. 



By Dr. O. ScKAEFFER, of Heidelberg. Fn'm Ihe Stcond Reviled G 
Edition. Edited, with additions, by RICHARD C. NOKRla, A. M.. I 
Gynecologist 10 the Methodisl Episcopal and the ["hlladelphia HospitalT; 
Surgeon- in- Charjie of Preston Retreat, Philadelphia, With 90 coloreil 
plales, 6s lext-il lustrations, and 308 pages of lext. Cloth, $3.50 nel. 

ATLAS AND EPITOME OF THE NERVOUS SYSTEM AND ITS 
DISEASES. 

By Pkofessur Dr. Chr, Jakob, of Eriangen. From the Second Rev. 
md Enlarged German EdilioH. Edited, wilh additions, by EDWAR.U 
Fisher, M. D., I'rofessor of Diseases of the Nervous System, Univer^ly 



rd German Bdilioit. Edited, wilh additions, by EdWARIi D. 
D., I'rofessor of Diseases of the Nervous System, Univeraily 
ind Bellevue Hospital Medical College, N. Y. With 83 plntes; copiou* 
text. f3.so net, " 

ATLAS AND EPITOME OF LABOR AND OPERATIVE 

STETRICS. 

By Dr. O. ScHAEFFER, of Heidelberg. From Ike Fifth Revised and 
larged German Editinn. Edited, with additions, by J. CLtFTOM EihJaR, 
M.D„ Professor of Obstetrics and Chnical Midwifery, Cornell University 
Medical School. With 126 tolo red il lustrations. Sioonet. 

ATLAS AND EPITOME OF OBSTETRICAL DIAGNOSIS AND 
TREATMENT. 

By Dr. O. SchaeFFER, of Heidelberg. From Ike Second Revised and 
Enlarged German Edition. Edited, with additions, by J, CI.IFTON EDGAR, 
M. D., Professor of Obsletrics and Qinital Midwifery, Cornell Univeraily 
Medical School. 72 colored plrites, ni.merou? lext-illuslrations, and 
text. S3.00 net. 

ATLAS AND EPITOME OF OPHTHALMOSCOPY AND 
THALMOSCOPIC DIAGNOSIS. 

By Dr. O. HaaB, of Zurith. Fnmi the Third Rtvised and Entarg 
man Edition. Edited, with addilions, by G. E. I)E SCHWEINITZ. M. D. 
Professor of Ophlhalmology, lefferson Medical College, Philadelphia, 
Wilh 15a colored fignres and Ba'pages of text. Cloth, $3,00 net. 

ATLAS AND EPITOME OF BACTERIOLOOY. 

Including a Hand-Book of Special Bacteriologic Diagnosis. By Prof. 
Dr. K, B. LehuCANH and Dr. R. O. Neuuann, of Wiinburg. Frem the 
Seemd Revised German Edition. Ediled, with addilions, by George H. 
Weaver, M.D., Assistant Professor of Pathology and Bacteriology, Rush 
Medical College. In Two Parts. Part I., consisting of 633 colored H) - 
on 69 plates. Part II,, consisting of 511 pages of text, illustrated. 
Part: Cloth, Sa.jo net. 
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VOLUMES JUST ISSUED. 

ATLAS AND EPITOME OF OTOLOGY. 

By Dr. Gustav Bruhl. of Berlin, with the collaboration of Prof. Dr. A. 
POLITZER, of Vienna. Edited, with additions, by S. MacCuen SMITH, 
M. D., Clinical Professor of Otology, Jefferson Medical College, Philadel- 
phia. 244 colored figures on 39 plates, 99 text-cuts, and 292 pages of text. 
Cloth, JJ53.00 net. 

ATLAS AND EPITOME OF ABDOMINAL HERNIAS. 

By Privatdocent Dr. Georg Sultan, of Gottingen. Edited, with 
additions, by William B. Coley, Clinical Lecturer on Surgery, Columbia 
University (College of Physicians and Surgeons), New York ; Surgeon to 
the General Memorial Hospital, New York. With 43 colored figures on 
36 plates, 100 text-cuts, and about 275 pages of text. Cloth, $0.00 net. 

ATLAS AND EPITOME OF FRACTURES AND LUXATIONS. 

By Prof. Dr. H. Helferich, of Greifswald. Edited, with additions, by 
Joseph C. Bloodgood, Associate in Surgery, Johns Hopkins University, 
Baltimore. With 215 colored figures on 72 plates, 144 text-cuts, 42 skia- 
graphs, and over 300 pages of text. Cloth, ;^.oo net. 

ATLAS AND EPITOME OF DISEASES OF MOUTH, THROAT, 
AND NOSE. 

By Dr. L. Grunwald, of Munich. From the Second Revised and Enlarged 
German Edition. Edited, with additions, by James E. Newcomb, M. D., 
Clinical Instructor in Laryngology, Cornell University Medical School. 
With 42 colored figures, 39 text-cuts, and 225 pages of text. 

ATLAS AND EPITOME OF NORMAL HISTOLOGY. 

By Privatdocent Dr. J. Sobotta, of WUrzburg. Edited, with additions, 
by G, Carl Huber, M. D., Junior Professor of Anatomy and Director of 
the Histological Laboratory, University of Michigan. With 80 colored 
figures and 68 text-cuts from the original of W. Freytag. and 275 pages 
of text. 

ATLAS AND EPITOME OF OPERATIVE GYNECOLOGY. 

By Dr. Oskar Schaeffer, Privatdocent in the University of Heidelberg. 
With 42 colored figures and 21 text-cuts from the original of A, Schmitson, 
and 125 pages of text. 

SAUND£RS' M£DICAL HAND-ATLASES. 

Three years ago Mr. Saunders contracted for 100,000 copies of the twenty- 
six volumes that are to compose this series of books. Of these twenty-six vol- 
umes only eighteen have appeared, and yet over 

80,000 Copies 

have already been imported. Basing the sales of future numbers on those 
already issued, the prospects are that the ultimate sale of these volumes will 
more than double the figures originally set. 



ADDITIONAL VOLUMES IN PREPARATION. 
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Nothnagel's Encyclopedia 

OF 

PRACTICAL MEDICINE. 

AMERICAN EDITION. 
Edited by ALFRED STENGEL, M. D., 

Professor of Clinical Medicine in the University of Pennsylvania ; Visiting 
Physician to the Pennsylvania Hospital. 

IT b universally acknowledged that the Germans lead the world in Internal Medicine ; 
and of all the German works on this subject, Nothnagel's " Specielle Pathologic und 
Therapie " is conceded by scholars to be without question the best System of Medicine 
in existence. So necessary is this book in the study of Internal Medicine that it comes 
largely to this country in the original German. In view of these facts, Messrs. W. B. 
Saunders & Company have arranged with the publishers to issue at once an authorized 
American edition of this great encyclopedia of medicine. 

For the present a set of ten volumes, representing the most practical part of this 
excellent encyclopedia, and selected with especial thought of the needs of the practical 
physician, will be published. These volumes will contain the real essence of the entire 
work, and the purchaser will therefore obtain at less than half the cost the cream of the origi- 
nal. Later the special and more strictly scientific volumes will be offered from time to time. 

The work will be translated by men possessing thorough knowledge of both English and 
German, and each volume will be edited by a prominent specialist on the subject to 
which it is devoted. It will thus be brought thoroughly up to date, and the American edition 
will be more than a mere translation of the German ; for, in addition to the matter contained 
in the original, it will represent the very latest vievt^s of the leading American and 
English specialists in the various departments of Internal Medicine. The whole System 
will be under the editorial supervision of Dr. Alfred Stengel, who will select the subject: 
for the American edition, and will choose the editors of the different volumes. 

Unlike most encyclopedias, the publication of this work will not be extended over a 
number of years, but five or six volumes will be issued dunng the coming year, and the 
remainder of the series at the same rate. Moreover, each volume will be revised to the 
date of its publication by the eminent editor. This will obviate the objection that has 
heretofore existed to systems published in a number of volumes, since the subscriber will 
receive the completed work while the earlier volumes are still fresh. 

The usual method of publishers, when issuing a work of this kind, has been to compel 
physicians to take the entire System. This seems to us in many cases to be undesirable. 
Therefore, in purchasing this encyclopedia, physicians will be given the opportunity of 
subscribing for the entire System at one time ; but any single volume or any number of 
volumes may be obtained by those who do not desire the complete series. This latter 
method, while not so profitable to the publishers, oflFers to the purchaser many advan- 
tages which will be appreciated by those who do not care to subscribe for the entire work 
at one time. 

This American edition of Nothnagel's Encyclopedia will, without question, form the 
greatest System of Medicine ever produced, and the publishers are confident that it 
wW meet with general favor in the medical profession. 
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NOTHNAGEL^S ENCYCLOPEDIA^ 

AMERICAN EDITION. 

VOLUMES JUST ISSUED AND IN PRESS. 



TYPHOID AND TYPHUS FEVERS. By Dr. H. Cuhschmann. of Ulpnio. 

Editor, William Osier. M.D.. F.R.C.P., Profewor of the Prlnclplcii nncl Prncilrt 
of Medicine in Johns Hopkins University. Baltimore. IlAncUome orlnvo, <»ift pnurN. 
72 valuable text illustrations, and two hthographic plates. Cloth, |l5.<x> n«t ; lUlf 
Morocco, ^.oo net. Just Ready. 

VARIOLA (includine VACCINATION). By Dk. H. Immrkmann, (»f BasIh. 
VARICELLA. By Dr. Th. von "JOkgknskn, of 'lUhinuen. CHOLERA 
ASIATIC A and CHOLERA NOSTRAS. I^y Dk. C. " ,ik«kkmhihtk!?, i? 
Tubingen. ERYSIPELAS and ERYSIPELOID. By Dm. II. Lkniiamix <.f 
Hamburg. PERTUSSIS and HAY-FEVER. By Dk. (;. Sik kkm, oI Olmnrn. 

Editor. Sir J. "W. Moore, B.A.. M.D.. F.R.C.P.I., Professor of the I'rttrih#« of 
Medicme. Royal College of Surgeons, Ireland. Handsome octavo of Alfa pMK«?», Illus- 
trated. Cloth, $5.00 net ; Half Morocco, ^.00 net. Jutt Rtady. 

DIPHTHERIA. By the editor. Measlef, Scarlet Fever, RSthcln. By D«. I'm. vrm 

JUrgensen, of Tiibmgen. 

Editor. William P. Northrup, M. D., Professor of Pediatrics. Unlvemll y and Bi-llr 
vue Medical College, N. Y. Handsome octavo, 672 pages, illustrated, iticliiding 94 
full-page plates, 3 in colors. Cloth, ;|;5. 00 net ; Half Morocco, |6,rjr> tiTi. Juat linuiy. 

DISEASES OF THE BRONCHL By Dk. F. A. Hoffmawn, of \A-\\t%U:. DIS- 
EASES OF THE PLEURA. By Dk. O. KrwKNBArH, of Berlin. PNEU- 
MONIA. By Dr. P'. Aufkkcht, of Magdeburg. 

Editor, John H. Mttfter, ALD., Professor of Clinical Medicine, University of Prriii 
sylvania. Handsome octavo, 700 pages, 7 full-page lithographs in (;ol</r». (^Mh, %ft,'^» 
net ; Half Morocco, |6.oo net. Just Ready. 

DISEASES OF THE LIVER. By Dks. H. r^i;iwKK and O, \\*,%-yv.\¥s%.¥.n, t4 
Kiel. DISEASES OF THE PANCREAS. By Dk. I.. Oskk, ^/f VMrm«i, VIS. 
EASES OF THE SUPRARENALS. By Dk. K. Nki;>.j»kk, /rf Vwut»s*, 

Editors, Frederick A. P^cfuttdt M. D., Physician to the Penna. stwi tii*- iAuUif.n'^ 
Hospitals, Phila. ; and Rerjnald H. FiU, A. M., M. D., \\*-r%»:y VnA. *A «h-f I Im-^/'V 
and Practice of Physic, Harvard Univ. WawWiXue. *H.xskytt, ^t^t pag<;*, iWuvktitHfA. 
Cloth, ^5.00 net ; Half .Morocco, ^ijcxt x\fA. Just Riody. 

INFLUENZA AND DENGUE. By Dk. O. l.v.KMiv.n'siv.vn, ^ACoUhcm, MALA* 
RIAL DISEASES. By Dk. J, MASSAHHyt,, of VU-.tmn. 

Editor, Ronald Rom, F.R.C.S., Enr.. D.P.H., F.R.S.* .Maj//r, it^4h»t, M»-4U»\ 
Service, retired; Waher .Myers l>;Mur<rr- lAr»nr\t'^A S'At',*A of 7ro|/i'»J %i»4u.tttti. 
Handsome 'x.tavo, 700 pages, 7 full-page lithographs in col'/rs. 

ANEAIA, LEUKEMIA. PSEUDOLEUKEMIA, HEAOGLOBINEAIA. hy 

Vy. P. htiriA'.H, 'A frankfort-*m-tbe-Mai«, \)v. K. I-azaki -.,'A f Jistr.'/>**-t,'i/*tri(, *t'4 
Dp. Felix Pinkvs, 'A Berlin. CHLOROSIS. By hy. K. :',n Sty^fu^t*, *A 
Frar.«;-.rt-'yr.-?''.e-Main. 

E^ilt ,r. Alfred SUorel« M.D., Vr'A*r%^/r 'A Oir;ka: W-'*..' .x^. Mi .t^-..-y 'A V'^.uk'jV 
Tar.:a. Har.':v,ir.e '/^.tavo, 750 pagers, \ fa.I-page '..*u'r/r-*\,'.\ .r. '.'..'jtx. 

TUBERCULOSIS AND ACUTE GENERAL MILIARY TUBERCULOSIS* 

Br \jyr. O. ','.»' SfcT, *A Beriift- 

DISEASES OF THE STOMACH. B> .V>^ ? ;-;»/.»:.. / O^-^ur., 

VA^-.'x. CbarUs G. SUxktoo. M.D-. P"/-^-t. r / ''?":. -^. V-. ,*rt.-? '/ fo-.^*>/ 
W^zAv.rz.-. v-,'ss . ., '/-/-v ■^■^-.\, ■».*-, i, •»-/• <-.•* 4'.': '^. '- ;.'*if* ^-ar.'^n 

DISEASES OF THE INTESTINES AND PE9trOSEVM. hj :^ H>>vit.*m 

Fvi- -. Hsapferr D. Bi>ttetV/fl, M.D-. F.lt-C.V.. V.>w *>. •--. *"' V^*' 
Pa-.', .j(,. a- r' ^y-5.-.r;fe'» Ha'^.t^., iyr^V.^. H»:^^/»*. '/';Tan.«,, V*» V^ 
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OF THB 

MEDICAL PUBLICATIONS 



OF 



W, B Saunders & Company. 



ANATOMY, EMBRYOLOGY, HIS- 
TOLOGY. 

Bbhm, Davidoff, and Huber— A Text- 
Book .of Histology, 4 

Clarkson — A Text-Book of Histology, . 5 
Haynes — A Manual of Anatomy, ... 8 
Heisler — A Text-Book of Embryology, 8 
Leroy — Essentials of Histology, .... 16 
McClellan — Anatomy in Relation to 

Art; Regional Anatomy, 10 

Nancrede — Essentials of Anatomy, . . 16 
Nancrede— Essentials of Anatomy and 

Manual of Practical Dissection, ... 11 
Sabotta — Atlas of Normal Histology, . 19 

BACTERIOLOGY. 

Ball — Essentials of Bacteriology, ... 16 

Eyre — Bacteriologic Technique, .... 7 

Prothingham— Laboratory Guide, . . 7 

Gorham — Laboratory Bacteriology, . . 7 
Lehmann and Neumann— Atlas of 

Bacteriology, 18 

Levy and Klemperer's Clinical Bacte- 
riology, 10 

Mallory and Wright— Pathological 

Technique, 10 

McParland — Pathogenic Bacteria, . . iz 

CHARTS. DIET-LISTS. ETC. \ 

Griffith— Infant's Weieht Chart, .... 8 

Keen — Operation Blank, 91 

Laind — Temperature Chart, 10 1 

Meigs — Feeding in E^rly Infancy, ... 11 | 

Starr- Diets for Infants and Children, . 13 ! 

Thomas — Diet-Lists, 14 ; 

CHEMISTRY AND PHYSICS. | 

Brockway— Ess. of Medical Physics, . 16 

Jelliffe and Diekman — Chemistry, . . 9 ' 

AVolf — Examination of Urine 15 

Wolff— Essentials of Medical Chemistry, 16 

CHILDREN. 

American Text-Book Dis. Children, . i 

Griffith— Care of the Baby, 8 

Griffith— Infant's Weight Chart, ... 8 
Meigs — Feeding in Early Infancy, . . . 11 
Powell — Essentials of Dis. of Cnildren, 16 
Starr— Diets for Ii fants and Children, . 13 

DIAGNOSIS. 
Cohen and Eshner — Essentials of Diag- 
nosis, 16 

Corwin — Physical Diagnosis, 5 I 

Vierordt— Nledical Diagnosis, 15 I 

DICTIONARIES. • 

The American Illustrated Medical | 

Dictionary 3 ■ 

The American Pocket Medical Dic- 

tionary, 3 1 

Mortoa — Nurses' Dictionary, 11 ! 



EYE. EAR. NOSE. AND THROAT. 
An American Text-Book of Diseases 

of the Eye, Ear, Nose, and Throat, , i 
Briihl and Pol itzer— Atlas of Otology, 19 
De Schweinitz — Diseases of the Eye, . 6 
Priedrich and Curtis— Rhinology, Lar- 
yngology, and Otology, 7 

Gleason— Essentials of the Ear, .... 16 
Gleason — Essentials of Nose and Throat, 16 
Gradle— Nose, Pharynx, and Ear, ... 7 
Griinwald— Atlas of Mouth, Throat, 

and Nose, 19 

Griinwald — Atlas of Dis. of Larynx, . 17 
Haab — Atlas of External Dis. of Eye, . 17 
Haab — Atlas of Ophthalmology, .... 18 

iackson — Manqal of Diseases of the Eye, 9 
ackson — Essentials Diseases of Eye, . 16 
^yle — Diseases of the Nose and Throat, 9 

GENITO-URINARY. 

An American Text-Book of Genito- 
urinary and Skin Diseases, 2 

Hyde and Montgomery— Syphilb and 
the Venereal Diseases 8 

Martin — Essentials of Minor Surgery, 
Bandaging, and Venereal Diseases, . 16 

Mracek — Atlas of Syphilis and the Ven- 
ereal Diseases, 17 

Saundby — Renal and Urinary Diseases, 13 

Senn — Genito-Urinary Tuberculosis, . . 13 

Vecki — Sexual Impotence 15 

GYNECOLOGY. 

American Text-Book of Gynecology, . 3 

Cragin — Essentials of Gynecology, . . 16 

Garrigues — Diseases of Women, . . 7 

Long — Syllabus of Gynecology, .... 10 

Penrose — Diseases of Women, . . . . u 

Schaeffer — Atlas of Gynecology, . . . x8 

Schaeffer — Atlas of Oper. Gynccolc^y, 19 

HYGIENE. 

Abbott — Hygiene of Transmissible Dis- 
eases, 4 

Bergey — Principles of Hygiene, .... 4 
Pyle — Personal Hygiene, is 

MATERIA MEDICA. PHARMA- 

COLOGY, and THERAPEUTICS. 
An American Text-Book of Applied 

Therapeutics, i 

Butler — Text-Book of Materia Medica, 

Therapeutics, and Pharmacology, . . 5 
Morris — Ess. of M.M. and Therapeutics, 16 
Saunders' Pocket Medical Formulary, is 
Sayre — Essentials of Pharmacy, .... 16 
Sollmann— Text-Book of Pharmacology, 13 
Stevens— Modern Therapeutics, .... 14 
Stoney — Materia Medica for Nurses, . . 14 
Thornton— Prescription-Writing, ... 15 
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MEDICAL JURISPRUDENCE AND 
TOXICOLOGY. 

Chapman — Medical Jurisprudence and 

Toxicology, 5 

Crothers — Morphinism, 6 

Golebiewski — Atlas of Diseases Caused 

by Accidents. 18 

Hofmann — Atlas of Legal Medicine, . . 17 

NERVOUS AND MENTAL DIS- 
EASES. ETC. 

Brower — Manual of Insanity, 5 

Chapin — Compendium of Insanity, . . 5 
Church and Peterson— Nervous and 

Mental Diseases, 5 

Jakob — Atlas of Nervous System, ... 18 
Shaw — Essentials of Nervous Diseases 

and Insanity, 16 



SKIN AND VENEREAL. 

An American Text-Book of Genito- 
urinary and Skin Diseases, 2 

I Hyde and Montgomery — Syphilis and 
I the Venereal Diseases, ...... 

! Martin — Essentials of Minor Surgery, 

Bandaging, and Venereal Diseases, . . 

Mracek— Atlas of Diseases of the Skin, 

I Stelwagon— Diseases of the Skin, . . . 

I Stelwagon— Ess. of Diseases of Skin, . 



NURSING. 
Davis — Obstetric and Gynecologic Ntu^s- 

ing, 6 

Griffith— The Care of the Baby, .... 8 

Meigs — Feeding in Early* Infancy, . . . 11 

Morten — Nurses* Dictionary, 11 

Stoney — Materia Medica for Nurses, . 14 

Stoney — Practical Points in Nursing, . 14 
Stoney — Surgical Technique for Nurses, 14 

Watson — Handbook for Nurses, ... 15 

OBSTETRICS. 

An American Text-Book of Obstetrics, 2 

Ashton — Essentials of Obstetrics, ... 16 

Boisliniere — Obstetric Accidents, ... 4 

Dorland — Modern Obstetrics, 6 

Hirst— Text- Book of Obstetrics, .... 8 
Norris — Syllabus of Obstetrics, .... 11 
Schaeffer — ^Atlas Labor and Oper. Obs. 18 
Schaeffer — Atlas of Obstetrical Diag- 
nosis and Treatment, 18 



PATHOLOGY. 

An American Text-Book of Pathology, 2 

Durck — Atlas of Pathologic Histology, 17 

Kalteyer — Essentials of Pathology, . . 16 
Mallory and Wright — Pathological 

Technique, 10 

Senn — Pathology and Surgical Treat- 
ment of Tumors, 13 

Stengel— Text-Book of Pathology, . . 14 

Stengel and White — Blood, 14 

Warren — Surgical Pathology, 15 

PHYSIOLOGY. 

American Text-Book of Physiology, . 2 
Raymond — Text- Book of Physiology, . 12 
Stewart— Manual of Physiology, ... 14 

PRACTICE OF MEDICINE. 

American Text-Book of Theory & Prac. 3 
An American Year-Book of Medicine 

and Surgery, 3 

Anders — Practice of Medicine, 4 

Eichhorst — Practice of Medicine, ... 6 
Lockwood — Practice of Medicine, . . . 10 
Morris — Ess. of Practice of Medicine, . 16 
Nothnagel's Encyclopedia, .... 20, 21 
Salinger & Kalteyer — Mod. Medicine, 12 
Stevens — Practice of Medicine, .... 1^ 
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SURGERY. 



An American Text-Book of Surgery, . 3 
An American Year-Book of Medicine 

and Surgery, 3 

Beck — Fractures, 4 

I Beck — Manual of Surgical Asepsis, . . 4 
I Da Costa — Manual of Surgery, .... 6 
Grant— Surgical Disease of Face, Mouth, 

! and Jaws, 8 

1 Helferich— Atlas of Fractures, .... 19 
International Text-Book of Surgery, . 9 

Keen — Operation Blank, 9 

Keen — The Surgical Complications and 
Sequels of Typhoid Fever, ...... 9 

Macdonald — Surgical Diagnosis and 

Treatment, 10 

Martin — Essentials of Minor Surgery, 

Bandaging, and Venereal Diseases, . . 16 
Martin — Essentials of Surgery, .... 16 

Moore — Orthopedic Surgery, u 

Nancrede — Principles of Surgery, . . 11 
Pye — Bandaging and Surgical Dressing, \i 
Scudder — 'ireatment of Fractures, ... 13 
Senn — Genito- Urinary Tuberculosis, . . 13 

Senn — Practical Surgery, 13 

Senn — Syllabus of Surgery, 13 

Senn — Pathology and Surgical Treat- 
ment of Tumors, 13 

Sultan — Atlas of Abdominal Hernias, . 19 
Warren — Surgical Pathology and Ther- 
apeutics, 15 

Zuckerkandl— Atlas of Operative Sur- 
g^ery, 17 

I URINE AND URINARY DISEASES. 
j Ogden — Clinical Examination of Urine, 11 
I Saundby — Renal and Urinary Diseases, 12 
I Wolf— Handbook of Urine Examination, 15 
I Wolff— Ess. of Examination of Urine, . 16 

i MISCELLANEOUS. 

Abbott — Hygiene of Transmissible Dis- 
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Bastin — Laboratory Exercises in Botany, 4 
Galbraith- The Four Epochs of Wo- 
man's Life, 7 

Golebiewski — Atlas of Diseases Caused 

by Accidents, 18 

Gould and Pyle — Anomalies and Curi- 
osities of Medicine, 7 

Grafstrom — Massage, 8 

Keating — Life Insurance, 9 

Pyle — A Manual of Personal Hygiene, . 13 
Robson & Moynihan — Dis. of Pancreas, 12 
Saunders' Medical Hand- Atlases, 17, 18, 19 
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Tlia series of books included under this litle aie authorized 
B English of ihe world-famoui 

Ixhmann Medicinische Handatlanten, 

pliich Tor Bcienlific accuracy, pictoiial beauty, compacti 
lespness sur|>a^5 any similar volumes ever published. 
Each volume conlaius from 50 to loo colored plates, besides 
iliusUaliona in the lent. The colored plales have been executed by the 
skilful German lithographeis, in some cases more ithnn twenty im- 
ons being required to obtain the desired result. Each plate is accora- 
lied by a full and appropriate description, and each book contains a con- 
id but adequate outline of the subject to which it is devoted. 
One of riie most valuable features of these atlases is that they uffer a 
'ready and aatisfactory substitute for clinical obaervBtion. Such ob- 
servation, of course, isavailable only to the readents in latge medical ceiiteis; 
and even then the requisite variety is seen only after lotig years of touline 
hospital work. To Ihuse unable to otlend irapottant clinics these books 
will be absolutely indispensable, as presenting in n complete ami con- 
venient form the most accurate reproductions of clinical work, interpreted 
fcy the most competent of clinical teachers. 

While appreciating Ihe value of such colored plates, the profession has 
heretofore been practically debarred from purchasing similar works because 
of their enlremely high price, made necessary. by a limited sale and an 
enormous expense of production. Now, however, by reason of their pro- 
jected universal Iianslatioa and reproduction, aHbrdinj; international dis- 
tribution, the publishers have been enalileil to secure for these aliases the 
beet artistic and professional talent, to produce them in the mOBI 
elegant style, and yet lu offer lliem at a price heretofore unapproacbed 
in cheapness. The great success of the undertaking is titmonstialed 
by the fiict that the volumes have alreaily appeared iu thirteen different 
languages— German, English, French, Italian, Russian, SliaJiish, Dutcli. 
Tapanese, Danish, Swedish, Kuumaniau, Bohemian, and Hungarian. 

careful and competent editorial supervision has been 
fcnred in the EnglLih eililioii as in the originals. The Iranslalions have 
ted by the leading American speeialiats in Ihe differenl sub- 
"he volumes are of a uniform and convenient siae (5 >: 7>^ incllea), 
;ubsCantiully bound in cloth. 



(For List of Books. Prices, etc tee qckI page.) 
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